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I· q(l.l~-
.·,_ 

~~ . .-.tO!CI - soo~ .... - . " 
. ..J,:_( dc.l_r.st-•t ( ~ . I .! 't•!~al~ll~t~iiru,Ai'si~ttiu_nL-~. ~ 

. 

368 t\L l Ltillllfl .>oo. \rb1 Dr. " 0.6542 
125 \L hcn.!t<:<:n I h I o I I hi\ 8~ ) n.fi2-C 

381 AL r aU..vilk 04 E. Pike Rd. j, 0.5842 
466 :\L Jasper lG Carl Cannon Bhd j, 0.68-1~ 

206 AL Loxh:y 126 E. fhin· KRd. $ 0.5242 
)~7 AL \IcC alia 221X3Hw~216 $ 0.58-12 
510 AL Mood' 1-20. E\il IH $ 0.5842 

'80 \L \I user.~ Shoals 20-181 1\1~ :!0 $ 0.624~ 

566 AL Ozark 3771 s HI\\ 23 I $ 0.6242 
<•2-l •\I f>rk hard 2(>00 \\' 1-65 S-:n•t..:.: Rd '! $ 0.(,2-12 

577 AL Shorter 431 Main St. $ 0. 72-t1 
.'!t.j AL Sted~ 905 St~de Station Rd $ 0.5fi42 
671 AR Bl~ th~ville 3910 South Division '-;tr~et $ 0.7153 
()07 .-\R hlllC:->bOn> 5 10 I F-a:-;t Parker Rd 'i. ()_(, 15~ 

~57 A R Littl~ Rod; 11700 1-30 $ 0.5153 
267 AR !vl\)rrihon I ~>00 N. !111 ~ 95 $ 0.575:; 

236 -\R North Li ttle Rock 11801 E. 1-40 $ 0.5753 
271 \R Ozark 2.!29 N 3rd Stre~t 'ii o ol '' 
275 AR Pak!>Hnc IO IO N. Main $ 0.1>15.1 
.,~-_, ·\R l 'r~\l:tW I I () Ron I krrod Rd. ~ o o15-' 
557 AR ~earc\ 2505 Qu..:.:n~\\ 3) St. $ 0 5753 
150 :\R \\ ~'' 1\kmpfli , XOO Manm I uth.:r 1\.illl' Dr. $ 0.1'115~ 

.t60 AZ Benson 643 s I Ii~hwa~ 90 $ OR.W 

.?XO AZ Bud;eY<: 11>10 S. i\li lkr Road '). 0. 7033 
I 
I 265 AZ Casa Grande 50110 N Sunl~nd <lin Rd. $ 0.5633 

:128 .\ / Chanukr 700 I \\ . '-;undust Rd $ 0.5'J-I.' 
296 A7 G1la Bend 820 w Pima $ 1.0033 
271{ t\t Jo~c·ph lit; .t 703 ;\·lain '->t. $ 0.8033 

272 AL Km,.,man 6035 E. 1\linerva l<tne $ 0. 7033 
j8() ;\l La".: I Ja, asu Citv 1 ~875 S. H'' ~ 95 $ Oo-n~ 

28o AZ Quartzsite 760 S. Quaro.si tc Bhd. $ 0.8033 
<>5lJ Al Tnllt:!'\>11 83 13 Roose' c lr St $ on<m 
553 AZ William~ 1-40 Exit 163 $ 0 8033 
34() -\7 Yuma :!lJJI 1:.. Gila Rid!!c Rd $ 0. 7lJ33 

i 37-1 CA 13ar<>hnl 2974 I eml(>od Rd. $ 11 483 



9IJp ..... City Mdtf':S} l 'uUtl ~torJili! jo\t s,tliri• I 
- - -· 

.207 CA l tla~hdl.t "15- '"I llt ll.•n l<d '). I. IRX.> 

410 CA omm· .:' 120 South , \ K $ I 1483 

'\:lll (.\ Lod1 152:'0 :-Jorth 1 hOnllilll l<d $ 0.9hlB 

230 (. 1\ Lost Hill~ 21948 11\\\ 46 $ 0.9083 

~~3 ('\ Rifllltn 1553 Colon' Rd $ 0661G 

441 CA Santa Nella 29025 West Pla;.t Dr $ 1.0883 

~\).:! CA l.:had10lj)t .2000 Ea~t T clladt.tPI Bll J. $ IIR!G 

38:! CA 1 ulan! 2"'00 '\ OlacbtllnC ..,, $ I 1483 
1(1(1 co B.:tlllc'll I I() I ~- ht ~trcct '!> 0.6 13~ 

hi~ co Burhnettlll 5X2 S I incoln '>t $ 0 6-3~ 

65~ co Ead:-. I;' 5% II\\' 2lf" (, un-.n 
51- co Grand Jun,tit•n 748 22 Rtlad s o .. r33 
3-7 (() Hud:-.tlll ~o I J-a,t Bt,clll II"' 'f, U.5i' ~ 
~--·' co l .amar 60:iN Matn 5o 0.67JJ 

221> (.0 l'uc·hln fo.J70 N f-li7ahcth \1 'io o.6 n:; 
22X rl \uhumdak I KOO H1n 55lJ $ 0.7256 
451 Fl ( tll lcllltliik 2510 H'"23 1 'S 0.6856 

112' I· L Da1..-n~ on 45000 H\n 27 $ 0.6856 

~I:' I'L I t•rt !'tern• 71 ~~~ ( lkCC(hllhCC l<d \ 0."'2:'6 
.J(,- FL r11n Pt<'rn• 200 S Km,. ~h,.h'' a' s 0. 725h 

(•::11 IL IL111 tlwmc: :'li l :i Sl I i\ "'" 1o I s (I - 851> 

6frl H lnlb\10\ Ilk IO(J Pecan f'arl. Rn.1u $ o 7R'in 
.J - (1 rr J,t,('C:I I 1-15() <., \\ h ht \\ ·" s (1. -!15h 

"lit) f-1 Lc:..- 3::!04 <.,J ( oun!'. lhi .:!5' $ 0.8256 

"hi rt f\ (("'' I !cad I ~-:-5o 1111' ~X" Dm c: ~ (, 0 l!.:!~h 
Ill \ rL Nr1rth I ttrt M1 cr~ 17 308 Pari. 78 J)n, c 'i> 0.68)6 

JoJ f'L O.:ul:t 1- 75 at West f-1 11~ .'\26 1·xi l 35~ $ 0.705h 

.H6 FL Ormond lkad1 1657liS H\n I $ 0.7856 

.ltl:' <JA Rtllrhll id 2'66 I S H11 1 17 C\ . ~ O.MU6 

l20 GA Dullhn 3009 I h1 \ 2'i 7 $ !J.ohlo 

>:\11 Gr\ Em a''"' I·~~ f'\il 2!11 at \llatnona I{,.,,.J ~ o 012o 

17o CrA Ho;..am1 tile: I o21 Ba" < nM Rd $ UMI6 

•u- (, \ lad,on 1151tu~l..wtp\\a\ } () ~ - I (I 

33X uA Kt~hllhlnd IIIII XH6 ford 1\1e. $ 11.6216 

154 GA llwmsnn ~ 129 \\ a'ih inj!ltlll Rd. N\\ $ (1.6X 16 



::- ;. - ...... .; '. ---:_ ~ _,_~=~ c=-w; '---~~-=----~ •·:· ; .;..::-::: ......... - ----~ 
• - .1' ... · .., . .,..,., .• --.. ~ ~'l. ...... _"'J:.r, ~ -t_~.-... 
~:§to~- .. ~-: - ___ ·tW~--· ~~ :'. k ..:-- ~--~--.!~~ __J i: .• •ID~_'t~_~t;..'!!u:g•~!,S~I!!!u 

J15 (_j_-\ 1;11,>11 178 ~Pul l llldl Rlvd. ) 0.621 6 
~II ( o:\ \\• ~h.'O s:; ·\11a 1111c f\10:. ~ 0.6216 
41 1 lA Cli' e I I S20 Hickman Road $ 0.6828 
-176 lA Davo:npon 8255 Nnrth11est 01\J $ 0.52::'8 
361 lA iNe>Hon 4400 S. 22ml A' e. E. $ 0.6228 
-[~(\ lA "th:lh\ I 0 East Street $ 0 63::!8 
471) lA [SiOLLX City 2525 Singin- Hilh Bhd $ 0 522X 

·'-'4 ID lk ,·t>um 260 Centcnninl Dr. $ 0.5\!.33 

478 ID ld<•ho Falls 6737 South 45tl1 West $ 0.7033 
Jil l 111 p.,.,, ['alb 1-'>0. I -.:i t 2 $ tUL' I 

292 IL Dwi ht 12 W. Northbrook Drive $ 0.5-197 
JR-l IL Gr.:<.:n1i lk I 9(10 S. State Rd. 127 $ 0 7297 
578 IT Hamel 1-55 Exit30 $ 0.7197 
JIX II lnu 202 North .-\1 <:. $ 0.6697 

395 II Kankak~e J-107 Souili State Road 45/52 $ 0.7697 
.167 IL URO\ 505 S. Per:;imlll<lll Dr $ ()_{)'>97 

583 IL New Raden 8n90 Richta Sehoul Rd $ 0.7697 
)2'1 II OltiCSh) Hill I \\ 1\ ;dn111 '>I 'i> 11.5697 
, J1 
-'-~ IL Ro~cne 1Jol7 / Qualitv Dr $ 0.6697 
(1(1(', IL South Holl ,ntd I:'.B I I olnd '>tr<"t: t , l.O:!hO 

"151 IL lJtJl'a 3020 E. 8th Rd. $ 0.5497 

2-19 IL \-\'ill 1,1fl),\'l lk ')') I An11 Kutll:dc<" Rd. $ OA9':17 

'\51 N An_gola J443 W. Maumt'<' ~treet $ 0.6726 

25-l 11\i Bdl.:, ilk 1-70. SR J'l. [\it 59 $ ()_() 126 

W-1 IN Demotte J-65.EXtt 230 $ 0.5726 
~1 7 lt-v G<•n 3 150 Grant SL $ 0. -1 62h 

-114 11'-. I bub~TaJt 901 [a:-.t 1250 South $ 0 .,~ 12h 

601 IN Knichbtlm n 6 1\10 '>nulh Stat~ f{,)llfc' 109 $ 0.~7:!(> 

J23 TN Marion 25 3 Ti.' l"' Ditch Dr. $ 0.5726 
)55 IN 1\lemphi;: l .i lll ~ Hlu<! I ick Rd. ~ 0.5 '72(> 

600 IN Pendleton I-69 b.it214 at ~R IJ $ 0.7126 
'\ 19 IN Pittsboro 780 Jeff Gordon Hhd. s, ll.692(o 

633 IN Ph1nouth 2Q52 G~n Driw $ 0.57'1() 
~) ) I~ Rtchmond :!h'>8 l iS 35 N. $ 1)_7 ) 11) 

~9 1 IN Saint Pnul 7880 N. Old US Hwv 421 $ 0.5726 



.,. ----- ;- -- -- ... ~----- - - --~ 

_,:lfta _ _ _:!i_lJile,· .QI)., ~ __ J, _ _ -...:- !~<HlJ. P~,~~- -&..' ,. _.11JIJ!I~'\lH_rgiJ!':t'! ~'ta~_j 
M11 I\. ~I I <' I latH<.' I T~u ~ I L,rlan Om e ') ,, ~~ l:?h 

I ~ I 1'\J \\ h1lt'lanJ 'ill5 N. 3110 E. 'b o.sn6 
1511 It\ \\ Ill 1<'~1 P\\ II ~ 155 'Iouth hlLhnn,JPolb Ro.td 'b u.o 7 26 
51)2 IN \\ oodbum 5959NSRIOI 'b 0.6 126 

hP "~ lklklilk 1356 US H\\ Y 81 'j, 0...1 887 
~5S 1\.S Dud ·t: Cit~ llw~ 4001561''83 and Trail Stn:,•t $ 0.~734 

l:'i:'i 1\.S Lll1 ' 200 WashJnl!tnn :-.trl!ct $ 0.5087 

656 KS HoJ.:omb 1500N Jones lHC $ 0.3087 
fl\~ "" Uhaal I 000 E Panca!..e Bh d ... 0.5-B4 
601! "" t\td>hn-.on ::?~(l(J E "-ansas i\' t: '5 O.M34 

()0 "" "Junnn 303 W Holme St ... 0.5887 
:?:'il! .... s Oltil\\a :203 E. 27th A'c s 0.6-B-1 
(l'i-\ "" :-.colt Cit' I ~:w S ~lain Str<'<'l ' 0.3087 
i-IX "' t ·'" ~n C 111 2966 t S H" 1 h:? ' 0:'733 
~~I "' ( orbm 222111" ;-o ., U.8033 
IIX "' l•ra\ 'on 750 N. Carol \Ialone llhJ. 5. 0.9333 
~(,(1 f...\ I"'~''"' l.11 e 4110111 & 1\, r nmpikt' ' 0!(31) 
~., , f... Y R1<.hnu>nd J7f>9 Colon<.'! Rtl ... 0:'633 
n iX f...) \adl,'l ilk 3 13 Puner Rt•<~d ... o.&J.H 
.:m. "' \he ht.:id.'' 1lk lll90 C cJar G ro H! R tl 

"' 
0.8713 

1X1 f...) !'>pan a 976 H\1' I 0.39 ., (\ .,.., . ' 
. --' ~' 

IH1 "'' \\ udd' 1940 Waud1 Road 
"' 

0 . .,713 

'2~ 1.\ I >11"'11 1-10 Exu <l:! ) {) 62 ~2 

20'1 L/\ < •r.:,·tt ~> ond Q()()O HI\) l!O \\ \ 0. 5'JJ:! 

:?-I~ l A I <th· <'harks Ill R l .owc- (iruul Rd. " () 63.12 

~!!'I I. A 1\linJcu J:\510 ludustrial Drive ~ 0.6332 
240 1..\ l'<•rt,\ lkn 751 tob,kll I I"' 'I 'lo 0.6JJ2 

661 l A Purl Bane 17635 HighiH'' I ')II $ 0 . .5:!91 
1l7 L\ I ullul;lll 227 HII)65'\ $ (1633~ 

1/,2 1/\ Vmtnn 2024A \\'o:st "'· \ 0.6332 

"~~ 'Ill) <:umlw1 land 13300 Ali Ghan Road Nl '!. U. C)OJ~ 

1l6 \11 \lar~hall 18720 Partello Rd. $ 0.5177 
~~., 1\IN \ 11>..-•t 1 .:a 2'51 E \lain \1 

"' 
tl.h-1 ~, 

h2 1 'vii) lk\l<.'r 1-W2 '\tate Hw' 0 ~ 0.5603 
~Xll \10 Blnnm,dak Ri-19 Ente!Jl_mo: Dr. '!> (1.660.' 
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3-P :\10 Boum I Ill: 25111 \\ Ashk' Rd. ~ 0.560~ 

612 1\ 10 !3 ri,ll!.:ton I .\945 Mi,-.oun B~ltlom Road 'l> 0. 1611~ 

~00 MO r agk\ ilk 21022 ~tat.: ll iJ1wa' ~ '!> 0.5603 

61(, MO l lorrison\'il lo.: [26 11 Br,,okhart R•1ad ... 0.5611J 

282 MO Joplin ri..JO 13 I-ll\) 13 $ ()_ 560."\ 

113 MO Matth<!11s 100 Lo,.:·, lndu,trial l li. '!. II h.211 \ 

"-X5 \10 [Neo~ho I ~009 Ea!>t II''' 86 ' 0.56(1\ 

i-l l MO Rnll.1 3500 H1 Point lnd f>:u·l.. I l1 " 0.661 ·' 

235 MO Saint Jo~e h ..Jo(JJ S. I cnn:trd Rd " 0.5603 

J61 ~10 '.3im L lllll' o 124 '\.11nh Hwad'' a~ ' 0.66! .. 1 

tl-11 \10 \ 1k6 ton I -lUI South \l :11n "'t ) 0.6203 

~5X \1() '>tralll1rJ 400 '\. State Hich''"' 125 ~ 0.620~ 

l88 MS RateS\ illl· 715 HWI. 35 }'., $ 0.645-1 

~0:! .'v1S Biln:\1 113J2 l\:dar l.al..c Rd. ~ () 645-1 

~ox 'VIS Canton 15-15 Pea~..:" '· $ 0 6-l5-l 

56-I \1S Coltunbu~ 1111 ' S:! E:\it 50 12 'f; 0.6-154 

-~:!0 'VIS l-lm1 ond no lhw so L. '!: () 6~q 

''15 \1S (oUII['IIn 9240 Count' !-arm Rd ... ll<d' l 

'W \1S lnd1:mnl,t 121 2 IIW) It! Eu~t ' 068-q 

()1.'1 \ 1'- LaJ...: 6 I Jll I aktc '-c'rn' Rl•aJ \ o n~ :'-l 

J'H \1'\ \lcC'omh 1119 .\or.-.u1 1 ~rn"'"xl RJ. ' fl.liR:'~ 

foil) \1~ Poplan ilk - :!0 I h!!lw :1\ 261:. \ I) fo-l ' ~ 

~ -l .; \1~ I uom, uha I I J \\ ill l o.1rrct! Rd \ 0.6454 

398 f\1S fupdn -1(>11 1 l\kl'u llcul','h 1\l'd '!> 11.11~5-1 

-112 NC Dunn 39-IX Hod -cs Chill ,•I I< d $ \) 7 50& 

1(18 NC Mar inn 3301< H" \ 226 ~ - $ 0.6,08 

'07 NC \ah:-.hUI \ 1105 Pcckr Rd. Sullc 111<1 $ 0 6911R 
-;,, "lD Fanw 1 - ~9 · -'~nd .\\cllUl' 'iouth ) UJT\3 

17-l N () \\ tl lt~ton I 0-l I 0-lth Stn·..:t La~l $ 0.8083 

\IN '\.'I: \uwroo '"9 \ l:lJJ,(Ii1 .\ll' ~ 0.~ 1 ~8 

\ <I(J 'JE 'onh Plath: 3.:' 11 s. "le\\ lx·rn \ 0.331:< 

62' '\[ '-oodlle' 6-t 5 Chase Dm.: ' 11"1.,8 

!lJ I "'F \'all ~' 261:!0 E \lc,.,, '-ot \ 0.6"'"!! 

1()-l \JJ (3,,rJ,·nt'''' 11 2008 l l11' 2116 -., ' O.o5!D 

210 "1.\l \lhuqua quc ""~HO nth'\\\ 'l> 0 6445 
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61~ Nf\1 \lbUlj UI:HlUI: I ~r>CI:' lcrm.d r\ H~ :\ ~ 'j, IL'H' 
)1 NM Cl.t\lfln 703 South I sl , O .C>-1~5 

J:!•J NM llmi~ .POO Mabn Dr. 'I> 0.7lJ 1:' 

215 NM Uallup 3380 w. 66th '], 0.84-15 ! 

25'! Nf\1 Las Cruce' R993 Rohen Larson Bh d. '1> 0.60.1:' 

276 Nf\1 LorJ~burl! 900 W. Motel Dr. 'j, 0.6445 

2' 7 Nf\1 1-.li lan 1- ~ 0. llori7on Hid s. 0.7-l -15 

21!5 'J f\ 1 Sanw Ro::.a 1028 State 1I1n 156 $ 0.7045 

261 N\1 I tt.:urn.:an 1900 t-.lountain Rd '1. 0.6-14:' 
246 \,V l ank\ X25 Commerce Center Dr 'j, 0 7-15 1 
.\40 ~\ I a\ \ 'el!a' 1251 I I .-\ r..:\ < oreal R,"rll \\ ,,, .., 0 85~7 

\65 \;\ \\ell\ 15 , HI\\ 93 s. s 0.4947 
.jl)\ \1\ Hml!h;~mlon 2 lndu-:triJI Part, Dr ~ <UC!53 

hll 'I,) l anaan I :!R45 RoUie 2:' ~ 0.7 143 

'"' Oil Btdllc:ll II''' 35 hit at RoJn,., r•it,.: s 11."'53:1 

332 0 11 Buroank 10145 A\on Luke Rd ) 0.6533 
~~N OH ( ~r!l nl'JUI ~ lo1 c.''~ Dri1 e ~ () 5533 
41- 011 0;1\tllll 211 7 S lJ\\ in l \1tN~' Bh d ) 0.6933 

n1 0 11 l ltthfwd :'586 '-. . ~lain"' '1> 0. 7 1 3~ 

~'i"' Oil kllcr;ool 1lk 13023 L'~ 35 '], 0 7513 

~"h OH '\pr1h Haltunnr ... I_; I W 0.:-,ht.:r Rd. 'i, o o5 '' 
15h 0 11 l't't r"hurl! 1-280. E:-.rt I B s. 0 6333 

~.21 Oi l /.111.:'' rl k (>ll5 Svnnra Rd. '!> o 65YJ 
261> OK :\rJmor~ 3201 NW 12th $ 0.5133 

2h8 0"- :\tol,a t8 tl ~ ~~~~~is~ier" 'f; 05633 
\()2 OK Bnrs.: Cit~ 1100 Fast Ma111 Street j, 0.6633 
~~~. () "' t 'hl>-:1.1\\ 7·1!1 I ~ l hm.ta\1 Rtl ~ 0.6633 
::>Wi 01>. Chnutt:lu ~5(1-l w. 5':10 '!> 0.6333 
21X 01>. l'l llll\111 103311\. .231(1 RJ '!- 0.62.'3 
Hl OK ( \l lb,•t1 :::> 150 Lea\ em\ or1h I rat! '!; 0.6:'13 

:!Ill OK 
' '" l'll~ :::~o~ Ea::.t l-l i!.!h""' 6C> ':> (1.66.'3 

tlJO OK ltiiJ 41 0-J E Randolph $ 0.62.B 

2:'3 ()1., l rirl, lJCi l "J. Sheb \\ l•ok1 \\,.; s () 5611 

10·1 0"- rutauiJ 160 I Hirl,c~ RJ $ 0.5233 
1·11~ (J I>. ( tlllhrtl ::· no E ll i2h" ·'' > > '], 0 66-'~ 



- -- - -- - - . 
- $to,. .. 'nifJ'. 1\dd~~ . ' 11'~1!1) ~l :lrgin ~' ~lA~ I 

~~5 Or. llulhtll 1~00 '. I hu.~,111 a\ ~ 0 6233 

-111 OK ll llOI..c.:r 2111E.H1115 1 'b o.oo 13 

~63 OK Lt\1 ton 2-1169 Stat,· H11, 4lJ ,; 0 6231 

i,~ ()" Lmd~il\ 502 \\'c.:!>t Chc•rof...~.: '!. o.oo33 

260 OK :Norman :U 17 SE -14th <;t ,\ 0 5533 

nJn OK [No11 <ll:t 10ft Ali])Ort l>n~<· ~ 0.6633 

27·1 OK !Oh·mah 1112 W. Co eland $ 0.6233 

~O' OK C II.. lahumu ( 111 xon -.;_ \lnr!!an l<cJ ' 0.-1633 

205 Ot-.. < lklahoma l It\ I ~~25 "1. 1·35 s 0.5633 

211 UK < >t.. l.tlwma lll' X-1:' <., T: !Nth (, U.-U33 

6-5 OK Okmull!c\! 1300 N \\ oocJ Dm c (, 0.-1233 

152 OK Paul~\ allc1 I f>U I An hnc R11,tc.l s 0.061.\ 

219 OK "CI1110l\lt: 11268 H11 1 <)9 ... 0.6::!33 

63K OK I t:.\llllmcl 1-130 lh" 54 I " 11.62JJ 

.:'13 OK Tonka1u1 I f>501 W Fountam RcJ. $ 0.6633 

"='" UK t 'nion Cit1 ::! lt lOO SW 59th ~ 0.56.\.\ I 

6-1!) OK Valliant 70 1 We~l Wil~11n .\1.: 'I> OA93.' 
2~~ OK \\'.:-hh\'r'- t- all~ 1- 10 II", 100 ~ 0 '~~ ~ 

h-'iR OK We'>l 'ialo.un Spnn,.:~ 3033 lh" 112 \ 0.75"'X 

h511 OR BoarJm 111 ""!!665 To11er Knad ~ II_ .,.:'~ I 

P2 OR t >ntann I ().II N\\ \\ <t'hlll!!h111 ,'\\ e \ tl.:'"'- (> 

· 12 OR Rn-;.:hau, 280 (,rant 'imllh R,I ~ 0 -1 ' - h 

1-lQ OR I rnut,tak -100 "'\\ fron ta....: l<d '\ n5n1 
10- P\ l :ufi,Jc.: 11 65 Hmn~hur!! P1f...~ 'i. 0 .3 \-lll 

15X p,, Jlamhur~ 3700 Mountam Rnad $ 0 63'13 

.16ft P:\ .lonc~h'l\1 n 22 Old I urge Rd . s 0.53YJ 
<:l) PA Londomkm II\\ I' 2lB. F'lt Vim: \t. $ 0.6303 

;2-l PA Miltlnlltl"-. -1-IU \\ , 1rd ~ 0.39-lll 

J'J7 "c Hla~:bbua~ 116 Priester l~oad $ 0,5658 

3'"'1 ._,C lhllnn 191 1 HW) \ I\\ $ O.h~58 

387 SC' r1u Pla1 42Jx Old O.•f,bm ... llridgc R.-,ad $ 0.7658 

333 sc l t>n \ hll 13 :' '-,utton R adt:.: I n ) 11.5658 

424 'iC Lc\ inl!l<'lll 340 Lon :s Ptlnc.l RJ c;; 0,82'1!< 

>96 sc ~<!\\ "~rr' 36 [)u,r~ Rd ... 0.6:!'iX 

l 2h "c ( lr:mgc"url! 3::!05 ft, e Chur Rd s 082'iN 
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60:2 so Bo' I ld.:t 1-90 E\it o ·n .11 Libcm Bll d ' 0 5293 

4~5 "iD "it\l\1\ ~~'' ' 5301 N. llifl A~e. 'f, 0.5633 
~JO rN B,l\h:r II 0 Fa!.t Lane '). 071'H 
~6-1 lN ( 'harl.:ston 200 Lov.cr R11cr Ruad N\\ 'b 0.6793 
.114 IN ( '1Hh1tana 6137 t::pp:, \11 11 Rd . s. 0.6593 
34h 11\ l -. •lumbia I h24 Bear Creek Pike $ 0.6193 
106 I I\ I >.111tlridg_e 11158 De.:r· ~prings Rd $ 0.6"793 
169 TN D~ekson 297 1 Hw} 411 "'outh $ 0.6793 
~> II ll\ Dl.:t,hun: 30"'0 l ak.: Road s. 0.11'793 

.2 11 f}. Ju..:l-:.on 2050 I hn 70 F $ 0.6793 

~ ~·· IN Lenoir C'tt' '1 155 1-·h\\ 32 1 !\. $ 0.6"'9_, 

111 ( )\ \icm1-h i~ 3371 Lamar A1 e. $ 0.6793 
~2·1 1\ ,,,~1" tile I _;u \\ . I rinit' l anc <1, 0.8103 
-19tl TN 'i ~I-Jjal·k Lake 260 TV.'\ Road. $ 0.6 193 

o29 ['\, \\hi to: llou~e 1 Olll Hi!!hll a1 -6 $ IU~o.'\8 

:wo f\. \ mardin 6930 l-40 1:. $ 0.5"'-7 
:25fl 1\ \m.ulil<• 1-n•l 1--lo \\ ' 11 o6Xi 

::!61 IX Arn.~rdln Xh 15 Can1 nn Dr ,. 0 5"-., 

:'i.W l\ AnJr,·ll ' 1 ~01' \1.111 ,, b u o""'"' 
2W lX Ann;t l " ll I ' 1!111 .,_, $ 0.6377 
11 - 1\ 1\rlliH•n' 311tl!l \t.•ulll.llll l'a'' .., fl.h3 ~-:' 

h ill 1\ ll.ur.t I.DJ lfS H I\\ 2K3 t\ , 0.7377 

10 1 1'\ ll.i\ h i\\ 11 1703 1-10 , (16 7"7 

229 TX < laude 9701 1-40 $ {) 63 77 
2(>3 TX \ lt:H:Iand 107 Pvl 2o:.5 ':. () 6 777 

~64 IX l \>mlort 1-lOF~it S:!.l $ 0.7''77 
2()..J IX n .rlla:-- RROO S. l'oiJ.. ~t rc~t :b 0 :'-'177 

IIH lX Deer l'.1rl-. II\\' 225. r,it lnde ~nd<:th.·~ $ 0 5J77 

217 rx D ..: HI\111 89(10 I-J5 <1, 0 ()())~ ~ 

o7l IX Dnmtno 22406 N H''' 59 $ 0.-t2•B 

o2o 1'\ Duma:- 720 N Duma> \1 r: ') 0.6 • .,7 

2R1 TX I dsnbur,.. 8~20 N. El<.IJlCSS'' a1 2R I ... 0.6777 
~lr 1'\ I· Jn.t 15119 E Rt~>.: '\t s 0 II ,77 

214 TX 1'1 Pa'o 1300 Horu:on Bh d $ 0.6377 
2•}1{ 1'\ L lllrll ,al 1-35. E'\it ~~~ " o.o - .,-
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288 TX l au ltdtl 2'.11.J Ill -1' \ 0 .6777 
5~2 TX Fon Stcu:hti•t l 2723 East US Hi!lhlld \ 290 ) 0.6777 

2~1 IX Fon Worth 200 Garden Acres D1 . $ 0.5277 
375 'I X lh:arne 1111\ 6 / Fl\1-l85 <;, 0.7377 

~31 TX Hillsboro I 501 Corsicana I'"" $ 0.5777 

-~I :i TX Huuswn 3940 t\ . McCam " 0.5 777 

4 19 TX Houston :? I 0 Patton <.::t. s. 0.7377 

61 7 TX l lung.:rli, rd .~50 I:. \\ alnut Street $ 0.5 777 
331 TX Hutchins 2500 S. 1-45 $ 06177 
62X TX hah 10:?1 Dak [ 1 an~ s 0.6 777 
234 TX 1-\.a{~ 6 12 Pederson Rd. $ 0.5777 

.\~ 7 rx Kine." ilk 1-151 Nonh Ill" 77 'j, 0.7777 
.;173 TX Leary 4 5 I Leal'\ Road $ 0.6777 
589 TX Lul1hock .e.:> I i'-!1>rth l nt~rst::u .: ~ ., .;; I) 5777 

290 TX I ull..m 1003 S Medford Dr. $ n.6.:m 
] (, .{ TX luhn!! 190 US II i!.!.h" m 911 $ 0.67 77 

247 TX Meml'b1s 219 S. Bmkin Dmc $ 0.6377 
h')' TX i\ lidl .lll\1 5200 Uwlla Rd <;, 0.6J 77 

:!16 rx Midlothian 150 I \V. Hi. hwnv :!87 $ 0.6377 

27'.1 n: \ 1(lll111 v en H>n ., 15 E. 1-30 N. Sen k~· Rd 

"' 
0.1•777 

HI TX 'Natalia 2 1548 fl\·1 47 1 s ~ 0.5777 

339 TX () tk ,,;, I <10 I \\ . 1-~0 -:. 0 h377 

492 TX l'<:<:<l:- 5202 Smtih Cedar St. $ 0.6377 
(>62 I~ l)u.rno~h I-ll 5 \\ lllh Str<:•'' ~ () 5 777 

'270 TX R.ul!!<:r 1600 Loo"' zq W. $ 0.6777 

380 TX IUwn11: Hll ~ 2!!7 <llld H II ' I I-I $ 05 777 

~lG TX Rock11all 1990 E. 1-30 $ 0.6077 

~-·~ TX San Antoni<> 11 36 1 S. 1-35 s 0.5777 

-l63 TX Sc uin 1-1 O.F11.it 6().1 $ 0.6377 

l75 TX S wr<.::t\nttcr 9.tl8 North lnt<:rstat<! 211 $ 0.(1777 
_;.n TX rrhrec Rtn •rs 2645 S. Hw} 37 $ 0.6377 

2X7 TX Van I 17 I S. Oak ~~ $ 05777 

651 rx Van 11118 S. Oak St. $ 1).5777 
1)h 1.\ \ ' ;miiMn X I o 1:. Broad'' a' $ 0.8377 

233 TX \\' ~I) kr 307 10 FM 2920 $ 0.6177 



27J I" X Weath~rfon.l 2605 1.. Bankhead Dr. .;, 0.5'177 
--184 TX Weimar lJOO S Ea...le Street $ 0.5777 
2h'-1 1.\ \\ u:hua I all~ I I ::-1 l.:ntral Frc~''' "' 1· $ 0.5777 
..Jo~ rx \~ill is 1---15. Exit 95 $ 0.5777 
~:;5 l' I \.:dar Cit' 2f>..J5 N. Cam·on Rand1 Dr. s () 8930 . 

I 

I 5RI l iT Salina 1915 South State Street $ 0.6930 
-GI> I I 'ialt I <~he Cn' 25 N. Rcd\\ood Rd. $ 0.7730 

:;18 UT sc~ri n~v I lie 358 South 2200 West $ 0.5730 
' (ill VA Fr: u1~lin :?307 Stluth Street s, 0. 579--1 
. \99 VA Lamb:;burg 227 Old Pi ers GaJ.-> RJ . $ 0.709-1 
~39 \ ' \ 1\ lax f\1cado":' 1-15 Maj<>r Grahams Rd. $ 0. 709-l 

6U VA Meadowviel\ 13365 Glenbrook A' e $ 0.609-1 
135 VA Rutha (j len :?Jl\.15 Rog~rs Clark Bh d. ·<!, 0.609-l 
.1 17 VA ~hipper.<: 770 Moon:~ Fcm. Rd. $ 0.609-l 
1h9 VA S{nuh ll ill I X 50 Nt>nh .M.:cJ..k nbur\! . \' c <1, n. 5!\<1~ 

I ~()5 VA Tom's flrnok 10 15 Mt. Ohve Rd. $ (J.5h9-l 

-II> \\ A I:Jien-;hurg J"\1 .., ll111 97 s 11.93')} 

-15-1 WA rNa~.A~I me 11/o Ku:-h Rd $ 0.7393 

"I t WI\ RitZYilk 1-'111. l \II 22 1 } 0.9093 

-U8 WI\ Tacoma 1501 33rd AI<'. East $ 0.8393 
(l ~ 7 \~· I Dekorr~t - I'll' n<:ltc' \\'9-193 Cnu1111 RJ CS $ 0.-141l 

' 5tH WI Fond duLac 191 West Rollin- Mt:aJ1m~ Dri1t: $ 0.5743 
: 6~' _,._ \\'I t-kntllllllll it: 5910 Badger Dr. $ 0.56-G 

ll ~'' _,_ WI Oak Creeh 9650 S. 20th Sl $ 0.50-13 
I .>-15 WI Oahdal.: ::?:!o Oa~ \Hlod St. '!> 0.56-IJ 

3711 wv Ri le'l 3ll75 Charleston Hd. $ 0.5653 

::?20 \\) Ch~~enn~ 3305 \V Colle!.!e Dr. '!. (UtJJJ 

110 \~ y Wamsuucr 314 Kelly Rd. $ o.7<m 
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Appendix Two- EMI Charts 
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Appendix Three- Step-By-Step Guide 

to Understanding the EMI 

Th1s explanatory gu1de provtdes a detailed explanat ion of the columns/data found an the EM I. 
The gu1de utilizes Pliot/Fiymg J as a reference case and splits discussion between gasoline, 
ethanol. and biodiesel. The cumu lative results explained above are derived from calculations 
1nterna I to the FM I. 

I. Gasoline Ethanol 

A. Core Terms 

At the outset, the EMI model for gasol ine ethanol relies on several foundational anputs that 
critically mfluence th e values derived in other portions of the EM I. 

• ElOO FOB •.• This value refers to neat ethanol; values are further subdivided to 
account for t ransportation costs, and transportatiOn costs less t he value of a RIN. 

• RIN ---This value refers to the daily pnce of a RIN on the date for which the EMI model 
was run 

• National Average RBOB -··This value refers to Reformulated Gasoline Blendstock 
for Oxygen Blend1ng ("RBOB"), or unblended "gasoline" or "petrol." 

• Terminal Cost -·- This value refers to the pnce of blending ethanol or btodiesel t o 

the owner of the hydrocarbons. 

B. Specific Terms and Calculations 

• Basic Background Information ---Core tdentifying an format ion for a g1ven store are 

available in the first several columns. 

• Retail E10 --·This value refers to the pnce of ElO at a gtven retail stat ton. I expect the 

price to be substantia lly similar at other fuel retatlers 1n close proxtmity, whether 
sma ll or large. This value is taken directly from data furntshed by Pilot/ Flying J and 
Loves. This price includes all operatmg costs and reasonable margtns, sance 1t is likely 
stmilar to the prices of small fuel retailers nearby. 

• Tax-·- Thts value refers to all applicable state and federal taxes at a given locale. 

• Wholesa le E10 --·This value refers to the price of flO at a given retail station. less all 

applicable state and federal taxes . 



• RBOB Portion--- This value refers to 90% of the price of E10 at a given locale, less all 

applicable state and federal taxes. 90% is utilized to account for the 10% blending rate 
of ethanol. Accordingly, this value accounts for the portion of aggregate Wholesale 
E10 belonging to, or associated with, RBOB. This number corresponds to National 

Average RBOB, not Retail E10. 

• Ethanol Portion ---This value refers to 10% of the price of E10 at a given locale, less 
all applicable state and federal taxes. 10% is utilized because all conventional gasoline 
in the United States contains 10% ethanol. Accordingly, this value accounts for the 

portion of aggregate Wholesale E10 belonging to, or associated with, ethanol, not 
RBOB. Furthermore, this number corresponds to E100 FOB less the RIN. 

• ElO Price--- This value refers to the addition of the RBOB Portion and Ethanol Portion 

respectively. 

• RIN Incentive--- This value refers to 10% of the daily RIN price. 10% is utilized because 
all conventional gasoline in the United States contains 10% ethanol. Accordingly, this 
value accounts for the portion of aggregate Wholesale E10 belonging to, or associated 

with, ethanol, not RBOB. 

• ElO Minus RIN Plus Terminal--- This value refers to the E10 Price, less the cost of the 
RIN, plus terminal costs. This represents ElO after consideration of the RIN price, 
incentives, taxes, and the cost of blending. 

• Ethanol Margin--- This value refers to the cost of Wholesale E10 less ElO Minus RIN 
Plus Terminal. This represents the gross margin on ElO at the particular station on the 
given day that large retailers derive as a benefit from the RIN market. 

II. Biodiesel Ethanol 

A. Core Terms 

At the outset, the EMI model for gasoline ethanol relies on several foundational inputs that 
influence the values derived in other portions ofthe EM I. 

• 8100 with RIN ---This value refers to neat biodiesel; values are further subdivided to 
account for transportation costs, transportation costs less the value of a RIN, the 
biodiesel tax credit ("BTC"), and California's Low Carbon Fuel Standard ("LCFS"). 

• RIN ---This value refers to the daily price of RINs on the date for which the EMI model 
was run. 

• Excise --- Excise Tax Refund known as the Blenders Tax Credit for Biomass Based 
Diesels. 



• Cl --·Carbon Intensity Value for Low Carbon Fuel Standard Programs. 

• Nat ional Average Diesel --- Th1s value refers to the nat1onal average price for diesel. 

B. Specific Terms and Calculations 

• Diesel --- This value refers to the price of diesel at a given reta il stat1on. I expect the 

price to be substantially similar at other fuel retailers in close proximity, whether 

small or la rge. This value is taken directly f rom data furnished by Pilot /Flying J and 

Loves. This price includes all operating costs and reasonable margins, s1nce it is likely 

similar to the prices of small fuel retailers nearby. 

• Tax--- This value refers t o al l applicable state and federal taxes at a given locale. 

• Wholesale Diesel -·-This value refers to the price of diesel at a given locale, less all 

applicable state and federal taxes. 

• Blend Concentration -·- Unlike gasoline ethanol whiCh has a stat1c blend 

concentration, rates va ry for biodiesel. The EMI for biodiesel accounts for the local 

blend concentrat ion rate accordingly. 

• Diesel Portion --- This value refe rs to the local blend concentration rate weighted 

against the national average diesel cost. Accordingly, this value accounts for the 

port1on of aggregate Wholesale D1esel belonging to, or associated wtth, diesel. I hts 

number corresponds to National Average Diesel_. not Retail Diesel 

• Biodiesel Portion - · This value refers to the local blend concentration rate weigh led 

against the national average diesel cost . Accordingly, this value accounts for t he 

portion of aggregate Wholesale Diesel belonging t o. or associated with. biod1esel. 

• Diesel Blend Cost --- This value refers to the addition of t he Diesel Portion and the 

Biodiesel Portion respectively. 

• RIN BTC LCFS Incentive-- This value accounts for vanous state and federal incentives. 

First, it accounts for a select percent (weighted by t he blend concentration} of the 

daily RI N price. Second, it account for the Biodiesel Tax Cred it ("BTC") . Finally, it 

accounts for California's low Carbon Fuel Standard ("LCFS") incentive. 

• State Incentive --· This value accounts for state-specific incentives externa l to those 

outl ined above. 

• Biodiesel Margin --- This value refers to the addition of "RIN BTC LCFS Incentive" and 

the "State Incentive." This represents the gross margin on biodiesel at the particular 



station on the given day that large retailers then derive as a benefit from the RIN 

market. 

• Total Margin At Station--- This value refers to the addition of the Ethanol Margin and 

the Biodiesel Margin. 



Thts document relies on various thlfd-porty do to, and, os o result, may contain errors 

that confound data results. Every effort was taken to ensure this report's accuracy. 



RENEWABLE IDENTIFICATION NUMBERS {RINS) 

TRADING UNDER THE RENEWABLE FUELS PROGRAM: 

UNINTENDED CONSEQUENCES FOR SMALL RETAILERS 

Prepared by Bernard L. Weinstein, Ph.D. 

for the Small Retai ler Coalition 

Maguire Energy Institute 

Cox School of Business 

Southern M ethodist University 

Da llas, Texas 

August 2016 

SMU cox 



INTRODUCTION AND BACKGROUND 

More than a decade ago, in an effort to decrease imports, reduce greenhouse gas 

emissions, and enhance America's energy security, Congress passed the Energy Policy Act of 

2005. Among other provisions, this legislation created a national Renewable Fuel Standard (RFS) 

mandating the blending of renewable fuels-such as ethanol-into gasoline and diesel. Each 

year, the Environmental Protection Agency (EPA) sets a blending target known as the renewable 

volume obligation (RVO). For example, in 2010, the EPA directed that 12.9 billion gallons of 

ethanol and other biofuels be blended into gasoline and diesel. By 2016, the amount had jumped 

to 18.1 billion gallons and the proposed RVO requirement for 2017 is 18.8 billion gallons. Since 

the law was passed, ethanol's share of the U.S. gasoline mix has increased from less than three 

percent to nearly 10 percent. 

In addition, Congress directed the EPA to generate a system of tracking numbers that 

could be used to ensure that mandated blending requirements were being met by the "obligated 

parties." Curiously, the "points of obligation" are refineries and gasoline-diesel importers, not 

the actual parties doing the blending. 

These 38-character tracking numbers, sometimes called "credits," are known as RINs 

(renewable identification numbers). A RIN is assigned to each physical gallon of renewable fuel 

produced or imported and follows that gallon as it is transferred to a fuel blender. After blending, 

RINs are separated from the blended gallons of gasoline and diesel, and they are used by 

obligated parties as proof they have met their mandated volumes. Importantly, obligated parties 

may sell RINs to one another or to "non-obligated" parties (see discussion below). For example, 
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if Refiner A has fulfilled its annual RFS requirement but continues to buy and blend renewable 

fuels, it can sell excess RINs to Refinery B or to an oil importer who has not purchased sufficient 

renewable fuels to meet its RFS requirement. 

GAMING THE SYSTEM: SOME UNINTENDED CONSEQUENCES OF THE RENEWABLE FUELS 

STANDARD AND RINS TRADING 

RINs trading has become a huge business. For example, in 2014 the EPA reported more 

than 50 billion RIN sales transactions, with 30 billion transacted by non-obligated parties. In 

theory, allowing refineries and importers to buy or sell RINS makes economic sense. What's 

more, market trading can help facilitate the realization of EPA's annual RVO requirements. But 

because the entities actually blending renewable fuels into gasoline and diesel are not the 

"obligated parties," many retailers find themselves at a competitive disadvantage. 

How the fuel market actually works 

The retail fuel market in the U.S. is comprised of three types of companies: (1) 

convenience stores, who sell more than 80 percent of all fuels; (2) high volume hypermarkets like 

Walmart, Kroger and Costco, who sell about 14 percent of all motor fuel; and (3) traditional 

service stations and marinas who account for about 6 percent of retail fuel sales. 

About half of America's 152,000 fueling stations sell"branded" gasoline and diesel refined 

or imported by the 15 major oil companies. A branded retailer must purchase fuel from a 

branded supplier or distributor and can't shop around for lower-priced fuel that might increase 
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its margins or be passed on to consumers through lower prices. The other half of the nation's 

fueling stations are independents selling "unbranded" gasoline and diesel. Independents have 

the advantage of being able to seek lower priced fuel, often on the spot market, which in turn 

affords consumers lower prices. Large retailers sell both branded and unbranded fuel while most 

small retailers sell branded fuels only. 

Finished gasoline and diesel containing varying amounts of renewable fuel are purchased 

by retail stations from petroleum marketers or wholesalers who do the actual blending. For 

branded retail stations the blending specifications are controlled by the brand owner -e.g. Shell, 

Exxon, etc. Unbranded retail stations typically don't have any specific blend specifications. 

However, as discussed above, the point of obligation for RINs is the refiner or the importer of 

petroleum, even though the blending occurs downstream. Indeed, some large retailers do their 

own blending. 

Gaming the system 

And here's where the market distortions come into play. Since the RVOs apply to refiners 

and importers, and not to other entities that control blending, "non-obligated parties" can game 

the system. For example, companies like Circle K and Sheetz have been increasing their market 

share by taking ownership of fuels at the blending point and acquiring RINs they can sell at a 

profit, thereby generating additional revenues that allow them to undercut their competitors' 

retail prices. In practice, only these large retailers have the financial resources to participate in 

RINs trading; small retailers have neither the capital nor the market leverage to take positions in 

RINs trading. 
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Fuel blending entails costs in the millions of dollars, in particular the financia I ability to 

purchase bulk quantities of gasoline and diesel blendstocks as well as ethanol and other biofuels. 

In addition, costs are entailed for terminal and pipeline services to move cargo to the blending 

location. Only large retailers can cover these expenses; but the profits from RIN trading can more 

than offset these costs. 

For example, in its 2014 10-K report, Murphy USA cites RIN sales as having a significant 

impact on its operating income, offsetting negative margins in its product supply and wholesale 

business segments. " ... In the year ended December 31, 2014 ... sales of RINs reached $92.9 million 

compared to $91.4 million in the prior year." Indeed, 85 percent of Murphy's profit in 2014 came 

from RINs. In its 2015 10-K filing, Murphy states " .. Incremental revenue is generated by capturing 

and selling RINs via our capability to source bulk fuel and subsequently blend ethanol and bio-

diesel at the terminal level." And in a 2015 interview, Murphy 

USA CEO Andrew Clyde stated "We expect the contribution from product supply and wholesale 

to be below our annual guidance .... but more than made up for by higher than expected RIN sale 

volume and prices." 

An examination of Marathon Petroleum reveals a similar strategy. Marathon owns 

Speedway convenience stores and retail fuel stations and is the nation's largest company-owned 

and operated convenience store chain based on revenue. For 2014, Marathon reported that 

"Other income increased $59 million compared to 2013 and that the increase was due primarily 

to higher gains on sales of excess RINs of $74 million." 
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The bias against small retailers has serious implications for their long-term survival 

because the current regulatory regime governing RINs trading allows large fuel marketers and 

large retailers to gain revenues and a competitive advantage over small retailers. Reports 

indicate that large retailers are using the RIN profit stream for retail expansion and acquiring a 

larger share of a limited market. Small retailers are losing both sales volume and stores to large 

retailers. In other words, small retailers aren't just less profitable but they are going out of 

business due to their growing inability to compete with large retailers. As a result, the demise of 

small "mom-and-pop" fueling stations has accelerated, with more than 12,000 closing since 2007. 

[API Retail Outlet 2014 Summary and www.cspdailynews.com/industry-news-

analysis/corporate-news/articles/us-c-store-count -down.] 

Some industry analysts predict the bias against independent refiners and small retailers 

is likely to worsen next year. Andy Lipow, president of Lipow Oil Associates, believes the price of 

RIN credits could escalate rapidly in 2017 if the demand for gasoline continues growing at its 

current pace and the RVO blending requirement jumps to nearly 19 billion gallons of renewable 

fuel. With the prospect of higher profits associated with RINs trading, Goldman Sachs recently 

upgraded the stocks of some large retailers. 

WHY COMPETITION MATIERS IN THE RETAIL FUEL MARKET 

The trading of RINs purely for financial gain is a perversion of the original intent of the 

RFS program that was supposed to promote pass-through of the RIN value to retailers and 

consumers while encouraging higher renewable fuel blends. In practice, the RFS has promoted 
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only modest increases in blend ratios while inducing a major shift in the retail market, with large 

retailers gaining market share at the expense of medium-sized and small businesses. 

American households and businesses have long benefited from the lowest gasoline and 

diesel prices in the world, outside of some OPEC countries. Relatively cheap and abundant motor 

fuel is not only a boon to American families, affording more disposable income for other 

necessities, but it has also helped maintain our global industrial advantages by holding down 

transportation costs. Historically, strong competition in the retail fuel market has been an 

important factor holding down prices for consumers and businesses. But that competitive 

market is now at risk. 

Between 1994 and 2015, the number of fueling stations in the U.S. dropped from 202,800 

to about 150,000. Population shifts, gentrification and land constraints have all played a role in 

this decline; but the rate of decline has increased since the implementation of the RFS program 

a decade ago. 

Industry-wide statistics highlight the vulnerability of small fuel retailers. For large 

retailers, average net profit margins increased to nearly 3 percent in 2014 compared with 1.6 

percent in 2012. At the same time, net profit margins among small private gas stations were 

relatively flat. Furthermore, an analysis conducted in 2013 by Study Groups/Finance & Resource 

Management Consultants found that "high volume retailers suck a lot of volume out of the 

market, making the economics more challenging for traditional convenience store operators and 

the dealers they serve." 
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The same study cited a case in Northern New Jersey where two independent retailers 

dropped their prices by more than 10 cents a gallon when they saw cars lining up 10- and 15-

deep at a nearby Costco location. One of the operators reasoned he would be out of business if 

he didn't lower his price to compete with Costco. At the same time, of course, his profit margin 

dropped dramatically. On a global scale, if profit margins for small, independent retailers 

continue to narrow in order to "meet the competition," even more of these businesses can be 

expected to fail in coming years. Fewer small retailers, in turn, will mean higher fuel prices for 

consumers along with a reduction in the services these businesses provide, such as auto repair 

and maintenance. 

HOW TO BALANCE THE PLAYING FIELD BY CHANGING THE POINT OF OBLIGATION 

In theory, with higher RIN prices anticipated as mandated RVOs grow year after year, large 

retailers should increase the blending infrastructure for renewable fuels and promote higher 

blends by passing on the RIN value to consumers. But because large retailers aren't obligated 

parties, they have no incentive to do this. Put differently, the higher RIN values won't motivate 

them to blend higher levels of renewable fuels because the RINs can be sold to generate 

supplemental revenue. However, while incremental supplemental revenue available at a given 

location presents a windfall that effectively subsidizes large retailers, the absence of additional 

infrastructure for blending and distributing higher-order renewable fuel blends is an indicator 

that the revenues from renewable fuel blending or either not significant enough or not 
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predictable enough to motivate large retailers to invest the millions of dollars that would be 

required at any given blending or distribution location to install capital improvements. 

On the other hand, if the RFS obligation were placed at the blending point, and large 

retailers became obligated parties, these retailers would be more likely to promote the goals of 

the RFS and increase their marketing and distribution of higher renewable fuel blends. 

Importantly, such a change would eliminate some of the competitive disadvantage that small 

retailers currently face due to the RIN revenue generation capabilities of large retailers. Without 

this change, the current RFS system will continue to harm competition in the transportation fuel 

market and drive additional small retailers out of business. 
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I. INTRODUCTION 

Since my last repo11 on the unintended consequences of the Renewable Fuel 

Standard ('"RFS"') program for small fuel retailers. the Environmental Protection Agency 

("EPA") has proposed to deny requests to initiate a rulemaking to change the point of 

obligation under the RFS program. 1 As someone who studies and follows this issue 

closely. I believe the EPA ·s Proposed Denial relied on and uncritically adopted views and 

statements proffered by large retailer coalitions-such as the National Association of 

Convenience Stores ("NACS") and the Society of Independent Gasoline Marketers of 

America ("'SIGMA ")-instead of independently assessing relevant information. The 

Petitioners provided myriad studies. data. and other useful resources to aid EPA· s 

evaluation. EPA· s cursory adoption of the large retailers· views \viii encourage even 

more retail fuel market consolidation that \Viii directly harm small fuel retailers across the 

United States. Rather than relying on spoon-fed claims and unfounded assertions of large 

retailer coalitions. EPA should conduct its evaluation of the merits of the Petitions 

independently in order to ensure a fair. unbiased. and accurate revie\\. 

To assist with this review and to advance public understanding about the negative 

effects on small retailers nationwide. this updated report assesses the latest evidence and 

further reinforces my previous conclusion that if the point of obligation is not changed. 

the current RFS system \\ill continue to stifle competition in the transportation fuel 

market and drive additional small retailers out of business at the expense of efficient fuels 



markets and local economies. Sections IL III(A). 111(8)( I). and V beiO\\ reiterate the 

findings of my August 2016 rep011. \Vhile providing updated information where 

appropriate. Sections III(8)(2). IV and VI otTer ne\v information based on case studies 

and additional data not contained in the August 2016 report. 

II. BACKGROUND 

More than a decade ago. in an effort to decrease imports. reduce greenhouse gas 

emissions. and enhance America ·s energy security. Congress passed the Energy Policy 

Act of 2005. Among other provisions. this legislation created a RFS mandating the 

blending of renewable fuels-such as ethanol-into gasoline and diesel. Each year. EPA 

sets a blending target knO\vn as the rene\\able volume obligation ("'RVO .. ). For example. 

in 20 I 0. EPA directed that 12.9 billion gallons of ethanol and other biofuels be blended 

into gasoline and diesel. By 2016. the amount had jumped to 18.1 billion gallons and the 

proposed RVO requirement for 2017 is 18.8 billion gallons. Since the law \Vas passed. 

ethanol's share of the U.S. gasoline mix has increased from less than three percent to 

nearly I 0 percent. 

In addition. Congress directed the EPA to generate a system of tracking numbers 

that could be used to ensure that mandated blending requirements were being met by the 

"obligated parties:· Curiously. the "points of obligation .. are refineries and gasoline-

diesel importers. not the actual parties doing the blending. 

1 See U.S. Envtl. Prot. Agency. PROPOSED DENIAL OF PETITIONS FOR RLILEMAKINCi TO CHANGE 

THE RFS POINT OF OBLICi·\TION. at *9 (Nov. I 0. 2016) [hereinafter PROPOSFD DE!'\ lA!]. 



Ill . 

I he..,e 1H-Lhara~ter trac~ing uumber::.. :-.-omd1mc::. called ··crcdih .". are kmm n as 

Rll\ s (n:nC\\ablc iJcnti fic:n ion numhers ). A Rl'\ 1 ~ a-..~ igned to each ph)sieal gallon ot 

r~o:m!\\ able fuel produ~ed or imported and fo liO\\ s that gallon as it i~ tran"ferred to a fuel 

hlcndcr. Aller blend ing. RINs are separated from the hlcndcd gallon-.. ol gasoline and 

J ie::.d . and the) are u::.ed b~ obligated pa11ies as proof the) have met their mandated 

volumes. lmpormntly. obligated parties ma~ sell RIN to one another or to ··non-

obligated·· pw1ie::-. For example. if Refi ner A has fulfi lled its annual RJ'S requirement but 

~ont inues to buy and blend rencv,-able fuels. it can sell excess R IN-; to Refinery B or to an 

oil importer \\ ho ha~ not purcha::.ed sufli cient rene\\able fueb to meet its RFS 

requ1rcment. 

Rl0. s trading has become a huge business. For e\amplt:. 111 .:!0 14 the I:PA reponed 

1mm'! than 50 hillion RIN sales transactions. with 30 bill i\111 transacted b~ non-obl igated 

pnrtics.:! In theory. allo,ving rd incries and impo11cr~ to Oll) or sell RINs make.;; economic 

~ t'll !l e . What' s mure. market trading can help fac il itate the rcali zntion of t PA ' s annual 

RVO requirements. 8 ut bccHuse the entities actua lly blenJing rene\\ 3hh! fuels mto 

gasoline and d ic~e l are not the "obl igated parli ~..:s :· man) rctaih.:r.., find themselves at a 

' [ Pl\ data regarding Rll\s transactions is on I~ a' allable fof) ears :!Oi l. ~OJ ::!. 2013. and 20 I .t 
Each ~ ear !:-J\\ an increase in RJ"J sales transactions. Sec l . ~ . En\ tl. Prot. Agency. Annual RIN 
"ale::. llolc.Jings Summa!) (last updated Feb. 16. :::!0 I 71. hHp'>: \\ \\\~ ep:l.QO\ /fuels-regist ration­
report i n!l-and-comnl1ance-he I p1annua 1-rin-salesholdi ng-.- -,umman. 
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A. How the fuel market actual~r works 

The retail fuel market in the U.S. is comprised of three types of companies: 

(I) convenience stores. who sell more than 80 percent of all fuels: (2) high volume 

hypermarkets like Walmm1. Kroger. and Costco. \Vho sell about 14 percent of all motor 

fuel: and (3) traditional service stations and marinas who account for about 6 percent of 

retail fuel sales. 

About half of America's 123.807 fueling stations sell .. branded .. gasoline and 

diesel refined or imp011ed by the 15 major oil companies. A branded retailer must 

purchase fuel from a branded supplier or distributor and can ·t shop around for IO\ver­

priced fuel that might increase its margins or be passed on to consumers through IO\ver 

prices. Whafs more. in many cases a branded retailer may be required to abide by a 

minimum price while large unbranded retailers. even ifthey·re buying fuel from the same 

distributor. don't have to abide by such price restrictions. 

The other half of the nation ·s fueling stations are independents selling 

'"unbranded .. gasoline and diesel. Independents have the advantage of being able to seek 

lov,er priced fuel. often on the spot market. which in turn affords consumers IO\\ er prices. 

Large retailers sell both branded and unbranded fuel \\hile most small retailers sell 

branded fuels only. 

Finished gasoline and diesel containing varying amounts of renewable fuel are 

purchased by retail stations trom petroleum marketers or wholesalers who do the actual 

blending. For branded retail stations. the blending specifications are controlled by the 

5 



brand 0\\ner. e.g. Shell. Exxon, etc. Unbranded retail stations typically don't have any 

specific blend specifications. However. as discussed above. the RFS obligated party is the 

refiner or the importer of petroleum. even though the blending occurs at the 

terminal/rack. Indeed. some large retailers do their own blending. 

B. Gaming the system 

Here is, where the market distortions come into play. Since the RVOs apply to 

refiners and importers. and not to other entities that control blending ... non-obligated 

parties .. can game the system. For example. companies like Casey·s. Couche-Tarde. 

Murphy·s. Circle K, Sheetz. and other large retailers have been increasing their market 

share by taking ownership of fuels at the blending point and acquiring RINs they can sell 

at a profit. thereby generating additional revenues that allmv them to undercut their 

competitors· retail prices. In practice. only these large retailers have the financial 

resources to participate in RINs trading: small retailers have neither the capital nor the 

market leverage to take positions in RINs trading. 

Fuel blending entails costs in the millions of dollars. in particular the financial 

ability to purchase bulk quantities of gasoline and diesel blendstocks as \Yell as ethanol 

and other biofuels. In addition. costs are entailed for terminal and pipeline services to 

move cargo to the blending location. Only large retailers can cover these expenses: but 

the profits from RIN trading can more than otlset these costs. 

The bias against small retailers has senous implications for their long-term 

survival because the current regulatory regime governing RINs trading allows large fuel 
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marketers and large retailers to gain revenues and a competitive advantage over small 

retailers. Reports indicate that large retailers are using the RIN profit stream for retail 

expansion and acquiring a larger share of a limited market. The acquisition of 

convenience store chains by cash-rich limited partnerships suggests the chains· market 

share will continue to grm\. The effect of these convenience store chain acquisitions has 

been detrimental for small retailers. In fact. these retailers are losing both sales volume 

and stores to large retailers. In other words. small retailers aren"t just less profitable than 

before: rather. they are going out of business due to their grmving inability to compete 

with large retailers and a related loss of sales. As a result. the demise of small .. mom-and­

pop .. fueling stations has accelerated. with more than 12.000 closing since 2007. 

Furthermore. according to the 2017 NACS/Nielsen Convenience Industry Store 

Count. the number of convenience stores selling motor fuels ( 123.807) declined in 2016 

by 0.6 percent (or 567 stores) \Vith the single-store motor fuel segment dropping by 604 

stores to roughly 70.000 stores. From 70.000 stores today. the number could dvYindle to a 

mere I 2.000 single-store operators \Vithin a decade. according to Joe PetrO\\ ski. former 

CEO of the Cumberland Gulf Group that owns and operates convenience stores and gas 

stations throughout New England. New York. the Mid-Atlantic states. and Florida. Based 

on PetrmYski's extensive experience and my review of the available evidence. I suspect 

that his conclusion is indeed accurate. 

With President Donald Trump freezing pending regulations for the next several 

months. \\hich has stalled the implementation of a higher RVO for 2017. the price of 
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R!Ns has dropped markedly so far this year. Indeed. within a month's time from January 

I st to February JS1
• 2017. the price of a renewable fuel RIN (06) dropped by roughly 50 

percent from $0.87 to $0.44.' StilL the bias against independent refiners and small 

retailers remains. The reduction in RIN prices that has resulted from the freeze supports 

the notion that speculators in the RIN market have caused some of the harm that 

contributes to fuel margin differences. Changing the point of obligation \\ill provide 

permanent relief to keep spectators out of the RIN market and stabilize RIN prices while 

making fuel margins more equitable. 

IV. RECENT EVIDENCE SUPPORTS THE NEED TO CHANGE THE POINT OF 
OBLIGATION 

EPA ·s claims that a change in the point of obligation would not address 

challenges associated \\ ith problematic marketplace dynamics do not square \Vith a recent 

study published by a renewable fuels expert or nevv statements and statistics from large 

retailers. Together. this evidence is emblematic of overall trends in the fuel industry that 

favor large retailers at the expense of small retailers. Casey·s. Couche-Tard (the owner of 

Circle K. CST Brands. and other retail chains). and Murphy·s. three large fuel retailers. 

provide informative case studies. 

A. New Analysis Concerning Large Retailers' Fuel Margins 

A recently completed and published analysis by a biodiesel expert. Ramon 

Benavides. describes hO\\ Love's Truck Stops and Pilot/Flying J Trucks Stops use RINs 

to secure fuel margms that are nearly t\\ ice the national convenience store average. 

'E-mail from EcoEngineers. RIN Index- 21112017 (Feb. I. 2017) (on file \\ith author). 
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~pt>ci tica l l) . lkn:n iJt>, found that fo r Pilot I I) 111g J. the pcr-:..ton:· <.t\lT:tgt..: marg.m 

natium' ide \\3<. $0.66 per gallon. and lor Lo\e~ the nat iotm ide 'tore <P.erage margin was 

$0.65 per gnllon. 1:3~cd on these figun:~ dr<mn t'mm hb mathematical!) and 

academical!) r0bu-,t e'>timated margin indicator model. he fi nds that these fuel margins 

equate to t\\ ice the profit than conventional"" isdom might a~sumc. 

I" he o:;ccnario desc ribed in Benavides· s analysis demonstrates the dramatic price 

compt'tition that has allo\\ed aggress ive market conso lidntion in the fuel reta il market. 

I ruck. stops ::Ire n segment of the fue l retai l market that i:. e\pericncing the o;ame level of 

unt:·mcompctition that all fuel retailers are experiencing under the IU S. Large truc k stop 

chains. like Pilot 'FI)ing J and Love's. are increas ing market hare \\hile independent<; are 

d'' indling year afler )ear. 

During the second quarter of tiscal year 10 17. l'a<;C) 's !>Old $17.~ mtllion RIN~ 

l'nt a total of $ 15.9 million.~ These snle'i repres~:nteJ a rough I) $0.03-pcr-gallon 

improvement to the company's fuel margin. At that time. the average RI N price was 

appro\i t natd~ $ 1.1 2. 13~ compari :..on. during the th ird quat1l'r of 20 16. the.: awrage RlN 

price \\:I~ $0.o I. !\ representative of Casey's slated Juring a recent earnings ca ll that the 

~.:ompa n) b ·· fortuna te. I "ould ..-;,a~. to be ahle to hendit from [tlw poim uf ohligati on] 

1 
• FC E'hibit 9<> 1 "Casey's Builds Momen!llm for Future F 'p:lll!'>IOn.", ee· 

Imp~: '\\ \\ w.~ec.go\ . Archi,esfedgartdata'n6958'0U007269581600030 1 g2~0 17prc:-.~release.htm 
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anJ Ju~ to our market. \\ h~re \\e operate and the \\3) \\c Ji .., tributc ou r fuel:·~ In all. the 

com ran) ·., Rl ~ales generated $4.7 million for the com ran) in Q2 20 17 alone.~> 

In the first quarter of fi sca l ) ear :o 17. ca~C) . ., c'pcricm:ed increased fuel 

marg1n" comparcJ to Q I 2016 due to a dec I inc in the \\ holcsalc co~t of fuel and a 

l~n a rable em ironment for renewable en erg)' credit!:> n~~ulting in a fuel margin of $0. 195 

per gnllon fo r the quarter. During that time. Casey"s sold rough I) 17.9 mill ion RfNs at an 

average price of $0.82. which represented a benefit of a rough I} $0.027 per gallon benefit 

to the fuel margin.7 

In the third quarter of 2016. the com pan) ·s fuel margins fini shed above the 

compan) ·!>goal due to ele\nted Rl ,·alues as \\ell as a decline in \\ho le~ale fuel costs 

to,vard the end of the 4uarter.~ 

\. \our he-T!l rd 

Couche-Tard's Chief Financial Officer. Cluudc h :ssier. ac kuo\\lcdgcd in a Ql 

2017 earnings call that Couche- 1 ard benefit-; from "generall) hrondcr access to fUNs in 

thl! I J. S. than mn <>t of' nur competit ion. So as RUv:, increwc in \'ulue \1 e think !hut widens 

' (nscy's (C' ASY) cro Terr) Handley on Q:! 20 17 Results- Cumings Call Transcript. See. 
hllp.//~~ch.i ngalpha.corlliarticle/4029330-ca~evs-cas} -l'eu-lero -handle\ -q2-20 17 -re:.ulh­

earn 111 L!'>-l':l 11-t nm1>cn pt 

1
' ~ orm JO~<) tor CASr:YS G£NCRAL TORES I . ~ee https.t1bit.)._ahoo.com!e/ 1604061cas\ 10-

q.html 

' EC [.,hi bit 99.1 "Casey ·s Posts Record First Quarter Laming' .. '-ce. 
h..un-.· 'w'' '' .\ec.g,o\ 'Archi\C' edgar'data/72o95~.0Q_(l0-269"81 0000270/g 120 17prcssrelease.htrn 

8 · ·ca~t!~ ·., Posts 28°o Increase on Year-To-Date Net Income·· ee: 
http. "" ,.,_bul>ine!.S\\ rrc.com ne\\s/ home 20160307006417 l'n C a~C\ 0 ot :!0:o80~'o99s-Posts-28-

l nc rea-,e-Year-T o-Oatc-Nct-1 nco me 
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our competitin- at!vomage and then final I~ ''e focu !> on the ( ategoric~. [\\"le think \\e 

''ere ''1dcning "hat \\e belie\e is a ke) competitive :md ~u ... tamablc ad\ antage in the fue l 

"race·· (emphasis adJed)." The com pan)· s Chief [xecutl\'\: Officer. Brian Hannasch. 

ed10ed T e'>-.icr" s comments with respect to C ouchc- I arJ · ~ Jd'vantages over the 

competition: 

I thi nk in our situation \\ ith our ~cale, I think we ·re in a posit inn that 
u·e "re uhle lo c:upture a greater proportion of the t•alue u_( the R IN.\ across 
our.ft)(J/fJI"illt than most r~f uur competitun. So\\ hile it' hnrd to quanti f) 
the exact impact, we th ink we· re advantngcd vis-a-vis the indu.;;rry when it 
comes to RINs. and that a higher Rl value is actual!) a positive for us 
vis-a-vis the industry. \\hich is \\hat I thin!-. is relevant (empha~is addcJ). 111 

0 . Murphy's 

In it!> form 10-Q fi led on O\ember 3. 2016. \\ith the <iecuritie-, and Exchange 

Commisc;ion ( .. ~[("') . .l\1urphy"s direct!~ ad.no" ledges that it has benclited from ··its 

ahilit} to att<tin Rll\1.., nntl ~ell them at faH,r<Jhlc rrice" in thl' mn1ket (page 28):·' 1 In 

addition. on ib Q3 earnings call. Murphy"s expla ined the "Pl'l'i lics or ib Rl '-related 

profits. stating that: '"RlN sa les of $48 million off~et product supply and ,..,hole~ale 

contribution of ncgalive $29 mi II ion. as higher R IN prices cmhcdded in the refiner) spot 

'' Ali mentatinn Couche-Tard's ( ANCUF) CEO Brian Hnnua~ch 0 11 0 I ::!0 17 Re<>uh" - Farnlllg'> 
Call I ran:,l npl. .;;ee. hup: •scekingalpha.com an1cle l00320 1-alimentauon-couchc-tards-ancul:. 
c~.:o-brian-hnnna<.ch-q 1-:W 17-resuh5-eamings-call-tran:.lri,pt 

I Q-t ::!(116 \ limcntalion Couche- rard Inc Earnings Call. See: 
hur:/ finance. yahoo.com.1ne\\ sledited-transcript -atd-b-earning'>-23 I OJQ70Q.html 

11 I 0-Q: \1l RPIIY U A ll'o.C. TEM 2. !AI\!AGEMENl ' DISC US~IOJ\ AND At-.AL YSIS OF 
Fl. At\CIAL lO\.lJIIIO AI\LJ RESULTS OF OPERATIOt-.S See: 
http.' \ \-W\\ .market \'vatch.com, slof\ , I 0-q-murph> -usa -inc-~0 16-1 1-03 
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price<; reduced our spot to \\ holesale rack mnrgin<.. \\ hich ~ta~ed neg<HiH! for much of the 

qua ncr (page 4 1: ·': 

~ h i le one might reasonably intutt that the:,c R I \1 profit ligures prO\ ide \ 1ut ph)· s 

a competitive ad\antag.e \is-a-vis other m:1rl\ct p:ln icipantc;. thm conclu-;ion is confi rmed 

through statements from a Murphy's executive at the Ra) mond .lames 371
h Annual 

Investors Conference. I he most re levant excerpts fo llow: 

• "We have access to the RINs th rough the blending. We hnve the credit. Vv e 
have the sca le and scope to hold the \\orking capi ta l and manage through the 
\Oiat i l i t ~ that smaller compeltlors do11 1 han: (page 5. emphasis ndded)."13 

• .. So \\hat·., the d{fferentiated caJlahility that c;et<, us apart? lr' s our fuel supply 
chain. And the \\ay we do that is 50°o of the gallonc; \\l' :,el l arc sourced 
through proprietar) barrels. meaning '' e bu) them from the refiners in the 
refi ning centers. \\e ship them through the pipeline S) <.tems fo r ''hich \\C ha' e 
acce~-. through our historical <;h ipper ' talU,. . \\ e hlend it" ith ethanol. That 
captures the R IN. And that leave!> us \\.- ith a landed c.:ost of ~uppl) \\hen you 
adu that ~uppl~ advantage plus the Rl 5. the11 \ J,?oin~ to he admmap,cJ m·cr 
our wmpcltlon (page 4. emphasi!'> added). ··JJ 

If Murphy nc;clf admits it h:1s a .. drfterentr aled c.:apahrltt~ · that its ··:,maller 

w mpet itors·· don' t ha\·C. ho\\ can EPA call into question the e:\istcncc: of a broader trend 

that is disadvantaging small fue l retailers nationwide? 

1• QJ 201(1 Murph) U A I n~: Earnings Call ee· i}tt[!· t1finance.yahoo.com/nc\\ </rdited­
t rans~: ript-mJJ~a-eam · njll'-con ference-20563~4 3 3. htrn I 

1 Tr:m~cnpt - Rn~ mond James 37th Annua l lm estors Conference '>peaJ..er Andre\\ Cl) de. 
Prc:-..i t.knt and Chief E -.:ecutl\ c Oriicer. See: lmo:' ph'\.corpurate-
•r ne::!}l hlemal l- ile'?item-L GhL\\ 50SUOQ!\j t i'\DAO.!J:...!'.oa~ ,J,.(,l Q<) 'v1/ IJ_MDC\.\fFR5cGL"9 
~&_tl 

·~ /hid 
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Read together. the evidence from the latest report. and the statements of Casey's. 

Couche-Tarde. and Murphy's demonstrate the existence of strong. industry-\\ide gains 

among large retailers through obtaining renev•able fuel - and RINs - at the blending 

point. These substantial RIN-oriented gains go well beyond \Vhat is necessary for these 

large retailers to turn a protit. and. if the point of obligation \Vas shifted. these monies 

could be set aside for RFS compliance rather than fut1her padding large retailers' 

already robust pockets. 

V. WHY COMPETITION MATTERS IN THE RETAIL FUEL MARKET 

The trading of RINs purely tor tinancial gain is a perversion of the original intent 

of the RFS program that \\as supposed to promote pass-through of the RIN value to 

retailers and consumers \\hile encouraging higher rene\\able fuel blends. In practice. the 

RFS has promoted only modest increases in blend ratios while inducing a major shift in 

the retail market. with large retailers gaining market share at the expense of medium­

sized and small businesses. 

American households and businesses have long benefited from the lowest 

gasoline and diesel prices in the \\orld. outside of some Organization of the Petroleum 

Exporting Countries ("OPEC') countries. Relatively cheap and abundant motor fuel is 

not only a boon to American families. affording more disposable income for other 

necessities. but it has also helped maintain our global industrial advantages by restricting 

transportation costs. Historically. strong competition in the retail fuel market has been an 

13 



important factor providing pnce ceilings for consumers and businesses. But that 

competitive market is no\v at risk. 

lndustry-\vide statistics high I ight the vulnerabi I ity of small fuel retailers. For large 

retailers. average net profit margins increased to nearly 3 percent in 2014 compared with 

1.6 percent in 2012. At the same time. net profit margins among small private gas stations 

were relatively flat. Fwthermore. an analysis conducted in 2013 by Study 

Groups/Finance & Resource Management Consultants found that ··high volume retailers 

suck a lot of volume out of the market. making the economics more challenging for 

traditional convenience store operators and the dealers they serve ... The same study cited 

a case in Nmthern Nev. Jersey where t\\O independent retailers reduced their prices by 

more than I 0 cents a gallon \Vhen they sa\v cars lining up I 0- and 15-deep at a nearby 

C ostco location. One of the operators reasoned he would be out of business if he didn "t 

lm\er his price to compete \vith Costco. At the same time. of course. his profit margin 

dropped dramatically. 

The owner of Plaza 95. a small operator in Martin County. Florida. complained 

last year that Racetrac and Speedway had launched a price war that \\as killing his 

business. "Plaza 95 is ten to 15 cents above the prices of bigger stations nearby. It's 

continuously putting the small business man in a tougher position ... I'm not putting that 

15 cents in my pocket." Furthermore. the \\eight of the available evidence suggests that 

this Plaza 95 owner is not alone in their assessment-that any profits yielded by large 

14 



retailers through the current RIN market is coming at the expense of small operators. \\ho 

lack the financial capacity to compete \\ith larger retailers in a "race to the bottom ... 

On a global scale. if profit margins for small. independent retailers continue to 

narro\v in order to ··meet the competition ... even more of these businesses can be 

expected to fail in corning years. Fewer small retailers. in turn. will result in higher fuel 

prices for consumers along \Vith a reduction in the services these businesses provide. such 

as auto repair and maintenance. 

VI. CONCLUSION: HOW TO BALANCE THE PLAYING FIELD BY 
CHANGING THE POINT OF OBLIGATION 

With higher RIN prices anticipated as mandated RVOs grow year after year. large 

retailers should increase the blending infrastructure for renewable fuels and promote 

higher blends by passing on the RIN value to consumers. But because large retailers are 

not obligated parties. they have no incentive to implement these initiatives. Put 

differently. higher RIN values vvon't motivate large retailers to blend higher levels of 

renewable fuels because. in the current market their RINs can be sold to generate 

substantial revenue. 

On the other hand. if the RFS obligation \vere placed at the blending point. and 

large retailers become the obligated parties. to meet their nev, found RFS obligations they 

\\ould likely increase their marketing and distribution of higher renewable fuel blends. 

Importantly. such a change would eliminate some of the competitive disadvantage that 

small retailers currently face due to the RIN revenue generation capabilities of large 

retailers. Absent a shift in the point of obligation. small retailers will be increasingly 

15 



driven out of business. \\hich will be harmful to market competition and local economies 

across the United States. 
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Fehmary 15, 20 !7 

V/4 EMA IL & FfRSTCL.4SS U.S. M4I/. 

.\1r. E. Scutt Pruilt Administr<itor (Designate) 
J.:Jwironmentnl Protection Agency 
1200 Pennsylvania Avenue, N.W. 
Washington, DC 20460 

MESERB 
--- ---- ---------

Minnesota ·Environmental Science 
and Economic Review Board 

Mr. Don Benton 
Mr. David Schnare 
Office of Admin istrator 
Environmt:!ntal Protedion Agency 
1200 Pennsylvania Avenue. N.W. 
Washington. DC 20460 

RE: Reconsideration of EPA Region 5's Approval of Minnesota 's Numeric 
E utrophication Standards 

Dear Adm in istrator Pruitt and Messrs. Benton and Schnarc; 

Our organ izations. the Coalition of Greater Minnesota Cities (CGMC) and Minnesota 
Environmental Science and Economic Review Board (MESERB), represent 93 w mmunities in 
\1innesota. many of whom arc struggling to deal \-Vitb the avalanche of new tcderalmandates 
imposed wnder the Obama Admin i<>tration. This letter constitutes a fonnal req uest by om 
0rganit:ations for your office to review the actions taken by EPA Region 5 regard ing on..: 
particularly egregious and inappropriate rey.ulatory a~.:tion- approv::tl of Minnesota ·s numeric 
nutrient standard<; for streams. Pr~scnl l). a lawsuit challenging that federal action is ongoing in 
the D.C. District Courr. which was 1ik:d b) thL: Center ofRcgulatory Reasonahlenes" ('"CRR" ) 

on behalf of our organ izations and municipal members (Doclel 16-1435-RJ L). Accordingly. we 
also request that this case be held in abeyance while the m<~ner is being reconsidered so further 
rc::-ourccs do not have to be expended in addressing RegionS's scienti fica lly indefensible actirm. 
The 101luwing briefly discusses the ha'\is for these requests in advance of an opportunity lL) meet 
with you and y0ur staff to discuss our concerns in greater detail. 

Background Regarding EPA Approval Action 

Before any new water qual it)' !:>tanJard can be used for compliance purposes under the 
Clean Water Act, EPA must affirmatively find that the prorosed standard is scientifically 
defensible and necessary to protect the designated aquatic lite uses. See generaLlv CWA ~ 303( c) 
and 40 C.F.R. Pat1 I 3 I. Consequently, standards are set at or near the threshold where signi1icant 

adverse aquatic life use impacts may occur. Where atnbicnl data indicate such numeric values 
\\ill be exceeded. the waters are designated as "'im paired·' and signi ficanl regulatury action:, (and 



prohibitions) are triggered for those contributing the pollutant to the water body. Because of the 

serious ramifications associated with establishing water quality standards. comprehensive 

scientific documentation is needed to justify their adoption. As discussed below, we believe 

RegionS's approval falls squarely within the ambit of wasteful and irresponsible regulation that 

the new administration seeks to eliminate. EPA's action has resulted in and will continue to 

result in hundreds of Minnesota's streams, creeks, and rivers being improperly designated as 

nutrient impaired. In so doing, EPA's approval will recklessly misdirect limited fiscal resources 

towards "improvements" that are unnecessary and will not produce demonstrable environmental 

benefits. Given that nutrients are at the forefront of EPA's Clean Water Act regulatory agenda, 

the national precedent established by EPA's approval will be massive. 

Our group's concerns were documented in detail in a December 10, 201S letter. See Att. 

1, CRR withdrawal request to EPA without Attachments. The letter focused on Minnesota's 

unprecedented use of (and RegionS's approval of) the S-day biochemical oxygen demand 

(BODS) test (a common wastewater test method used throughout the country) and a parameter 

known as die! DO flux (24-hour change in dissolved oxygen concentration) as nutrient and 

aquatic life impairment indicators. No prior federal guidance or criteria document ever asserted 

that either of these parameters could be defensibly used as nutrient impairment indicators, or that 

these parameters were even capable of directly causing aquatic life impairment. In response to 

Freedom oflnformation Act requests, EPA acknowledged that it possessed no records showing it 

was scientifically defensible to use these endpoints (that are atTected by easily a dozen non­

nutrient factors) as nutrient impairment indicators. See Atts. 2- 3, FOIA requests and responses 

from EPA headquarters regarding BODS and DO flux. When Standard Methods, the national 

authority on proper test usage, was asked to weigh in on whether the BODS test was appropriate 

for use as a nutrient impairment response indicator, they confirmed emphatically that it was not. 

See Att. 4, Standard Methods Memorandum on BODS (November 19, 20 14). Nonetheless, EPA 

approved these components of Minnesota's standards with conclusory assertions that the 

decision was scientifically defensible, in the face of conclusive evidence to the contrary. 

In the midst ofthe ongoing litigation, another EPA document emerged, prepared by an 

EPA Region 3 scientist, regarding a similar stream nutrient impairment proposal by the 

Pennsylvania Department of Environmental Protection (PADEP). EPA's scientist admitted that 

the objections to using DO flux were well founded and that DO flux was not an aquatic life 

impairment indicator. See Att. S, email from Dr. Gregory J. Pond, EPA Region 3, regarding 

PADEP' s nutrient criteria (Dec. 30, 20 1S). These EPA comments prompted Pennsylvania to 

withdraw its proposed stream impairment protocol. Unsurprisingly, EPA is now seeking to 

preclude the D.C. District Court's consideration of this damaging evidence in conjunction with 

its review ofthe Minnesota standards. 
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Request fur Immediate Adiou 

lt is crucia l that our federal regulatory programs be based on ~ound decision making and 
good science not administrati ve fiat. But for EP 1\ '<: rckntless insistence on regulating nurrients 

at all t imes nnd all places. regardless of what the data shows tsee USFPA 20 13 Nutrien t 
Impairment Guidance to States), th is abusive situation ·would not be occurring. Several hundred 

mil lion dollar<: in taxpayer fimded wastewater and stonnwater compliance cost" are easily 

triggered by this one misplaced standard. Future grO\vth will be hampered for any communities 
wishing to discharge to waters designated as impaired due to these flawed standards. Given the 
well documented fact that use of BODS and DO Flux as nutrienllaquatic life impainncnt 
indicators is not scientifically defens ible, ~e reque<;t that the new Administration agree to hold 
1he current li tigation in abeyance. so the parties may engage in alternative dispute resolution. As 
EPA is under a duty to independently ensure that proposed $late water quality criteria are 
scientifically defensible. and these cri teria plain ly are not. the AgcnC) ·s reconsideration of its 
earlier approva l would be most appreciAted. 

Sincerely. 

JMar1h~ 
C(iN1C Pre~ itlent. Sara Carlson 

;~- -
M ESFR B President. Andy Bradsnaw 

Cc. Jl1hn Hai L Center lor Regulatory Reasonablenec;s 

Enclosures 
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Att. 1 Dec. 10, 201S CRR Withdrawal Request to EPA without Attachments 
Att. 2- BODS FOIA Request and Response from EPA 
Att. 3- DO Flux FOIA Request and Response from EPA 
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CENTER FOR REGULA TORY 
REASONABLENESS 

1620 I STREET, N.W. 
SUITE 701 

WASHINGTON, DC 20006 
TELEPHONE: 202·600-7071 

FAX: 202-463-4207 

www.ccntcrfon-cgulatorvrcasonablcness.org 

December 1 0, 2015 

VIA EMAJL & U.S. MAIL 
Gina McCarthy, Administrator 
U.S. Environmental Protection Agency 
1200 Pennsylvania Avenue::, N.W. (2410T) 
Washington. DC 20460 

Susan Hedman 
Region 5 Administrator 
U.S. Environmental Protection Agency 
77 West Jackson Boulevard - Mail code (R-19) 
Chicago, IL 60604-3507 

RE: Req uest for EPA to Withdraw and Modifv its Approval of Minnesota's Stream 
~utricnt Water Quality S tandard s 

Dear Ms. McCarthy and Ms. Hedman: 

This letter details the Center for Reg11latory Reasonableness' ("CRR") objections to 
EPA 's January 23, 2015 approval of lhc Minnesota Pollution Control Agency's ("MPCA") 

August 20, 2014 submission or new and revised water quality standards ("WQS") and criteria. 
Set> Ex. I, EPA's Approval Letter. Specifically, CRR lakes issue with EP i\ 's approval of two of 
the response variables (i.e., diel DO tlux and BODS) associated with MPC/\ 's new 
eutrophication cri telia for rivers and streams. As discussed in more detail below, EPA's approval 
failed to meet the applicable review standard because the Agency possessed no infonnation 
demonstrating that the BODS test and die) DO tlux were valid impairment response critena for 
nutrients. Rather, in both cases, EPA possessed clear and extensive documentation (Standard 

Merhods publications, regulatory notices, hearing transcripts and EPA coJTespondence) 
confirming that these parameters were not scientifically defensible indicators for nutrient 
impainnents. EPA's unprecedented approval of these me1rics as nutrient impainnent indicators 

I 

will misdirect slate and local resources unless it is corrected. 

Attachme nt 1 
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REASONABLENESS 

Gina McCarthy, Administrator 
Susan Hedman, Region 5 Administrator 
U.S. Environmental Protection Agency 
December 10,2015 
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Accordingly, CRR requests EPA to promptly withdraw its January 23, 2015 approval of 

Minnesota's revised water quality standards for those two response variables. If EPA does not 

withdraw its approval, CRR (on behalfofits numerous Minnesota municipal members who will 

be negatively impacted by the revised standards and municipal entities in other states considering 

numeric criteria adoption) will be forced to challenge EPA's approval in federal District Court. 

Standard Governing EPA's Review and Approval of State WQS 

It well settled in administrative law, that a federal agency's action is arbitra~y and/or 

capricious where the agency has: 

relied on factors which Cont,rress has not intended it to consider, entirely failed to 
consider an important aspect of the problem, offered an explanation for its 
decision that runs counter to the evidence before the agency, or is so implausible 
that it could not be ascribed to a difference in view of the product of agency 
expertise. 

Motor Vehicle Mfrs. Ass 'n v. State Farm Mut. Auto. Ins. Co., 463 U.S. 29, 43 (1983). Beyond 

these general requirements applicable to all agency actions, when it comes to water quality 

standards approval, EPA must confinn that state water quality standards (including numeric and 

nanative criterion) are "consistent" with the Clean Water Act ("CWA"), are "based on [EPA's] 

304(a) guidance ... or other scientitically defensible methods:' 1 and are developed using "sound 

scientific rationale." See 33 U.S.C. § I 313( c)(3) ("If the Administrator determines that any such 

revised or new standard is not consistent with the applicable requirements of this chapter, he 

shall ... notify the State and specify the changes to meet such requirements."); 40 C.F.R. § 

131.11 (a) ("States must adopt those water quality criteria that protect the designated use. Such 

criteria must be based on sound scientific rationale and must contain sufficient parameters or 

constituents to protect the designated use."); 40 C.F.R. § 131.1l(b)(1) ("In establishing criteria, 

States should: (I) Establish numerical values based on: (i) 304(a) Guidance; or (ii) 304(a) 

Guidance modified to reflect site-specific conditions; or (iii) Other scientifically defensible 

methods."); 80 Fed. Reg. 51020, 51 028 (Aug. 21, 20 15) ("Ultimately, states and authorized 

tribes must adopt criteria that are scientifically defensible and protective of the designated use to 

1 80 Fed. Reg. 51020, 51021 (Aug. 21, 20 15) ("[W]ater quality criteria define the minimum 
conditions necessary to achieve those environmental objectives."). 
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ensure that WQS continue to ' protect the public health or wel fare, enhance the quaJity of water 

and serve the purpos~ of' the Act. ").2 

EPA regulations further del ineatc the components of the Agency's review of state water 

quality standards. Relevant to this request. 40 C.F.R. § 131.5(a)(4) (2008) requires EPA to 

con firm "whether the State standards which do not include the uses speci fied in section 101 (a)(2) 

of the Act are based upon appropriate technical and scientific data and analyses .... " This rule 

was revised in 2015 to clarify that, as part of its review and approval o f state WQS, EPA must 

confirm that adopted state criteria are "based on sound scientific rationale consistent with § 
131.1 1." 40 C.F.R. § 13 1.5(a)(2) (2015); 80 Fed. Reg. 51020 (Aug. 2 I, 20 15 ). 3 

In a case chal lenging EPA's review and approval of nutrient standards and speci fic 

biological response variab les/thresholds, the Agency itsel f espoused an even more specific 

checklist for approving Florida's nutri'cnt standards. Specifically, the Agency stated that: 

j f one-sided thresholds are implemented for assessment purposes, the translator 
must (I) [h }ave a basis in science that relates the measurements specified by the 
procedure to the desired condition or adverse condition to be avoided, as 
described by the narrative; (2) (e jffectively separate waters into groups where (a) 
protection of the use is cleitd y threatened or impaj red and (b) where p rotection or 
the use is uncertain ... ~ [andl (3) [ujtilize the proper parame1ers and constiwents 
to achieve the objectives set f'orllr above. 

Fla. Clean Water Nell·t·ork. Inc v. EPA, 2012 U.S. Dist. LEXrs 44539, *32 (N.D. Fla. 2012) 

(emphasis added). I 

2 Fla. Clean Water Network, Inc. v. EPA, 2012 U.S. Dist. LEXIS 44539, * 30 (N.D. Fla. 20 12) 
("fn order to approve a new or revised water quality standard , the EPA must tind that rt is 
consistent with 1Cdcra] regulations and the CW A: in making such a detenn inat ion, the EPA must 
consider whether the new or revised standard adequately protects the designated uses of the 
sta te's waterbodies and is based on a sound scientific rationale."); Mississippi Com. On Nacura/ 
Resources v. Castle, 625 F.2d 1269, 1276 (5th Cir. 1980) (" It was not unreasonable for the EPA 
Administrator to . . . require stales to justify standards not 111 confom1ance with the [EPA 33 
U .S.C.§ I 314(a)(1)} criteria policy."). 

3 See 40 C.F.R. s 13 I .2 1 ("The Regional Administrator's approval or disi'lpproval of a State water 
quality standard shall be based on the requirements of the Act as described in §§ 131.5 and 
1 31 .6. and, with respect to Great Lakes States or Tribes (as defined in 40 CFR 132.2), 40 CFR 
part 132."). 
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ln short, EPA's approval of a state WQS submission is more than a "rubber-stamp.''~ 
Before approvmg, EPA musl conduct a thorough and probing review of a stale submission to 
e11sure that "<>ound scientific ratwnale" was employed and well-documented in the WQS 
submission record. ln the case of nutrients, the chosen nutrient impainnent response variables (I) 
must have a demonstrated adverse etTect on aquatic life, and (2) be set at a level such that 
attainment is necessary to prevent nutpent impaim1enL As discussed below, EPA's approval of 
MPCA's BODS test and die! DO tlux as ind icators of eutrophication entirely fail to meet the 
governing review standard 

Specific Objections to Use of die / DO flux uiUI BOD5 
I 

Under MPC A's revised eutrophication criteria, a Minnesota stream or 1iver is imparred 
for nutrients if (I) the total phosphonts (TP) value is exceeded, and any of the four response 
variables (i.e .. sestonic chlorophyll a. die! DO !lux, BODS and pH) are also exceeded. 
Conversely, iftht: TP value is met, or all four of the response variables are in compliance with 
MPCA's threshold values, then the waterbody is not considered nutrient impaired. The concerns 
regarding the efficacy of the BOD test and DO Flux as valid nutrient impairment indicators were 
extensively addressed in comments submitted by the municipal entities that arc members ofCRR 
and directly impacted by the rulcmaking (e.g., MESERO). 

4 The Agency's decision, regardless of traditional notions of deference. must s6ll adhere to the 
fundamental tenets of administrdtive law and its own regulations that govern the process. See 
Michigan v. EPA, l35 S. Ct. 2699, 2706 (U.S. 20 15) (despite tbe deference afforded under 
Chevron and Seminole Rock, "[l]ederal administrative agencies are required to engage in 
reasoned decisionmaking. Not only must an agency's decreed resu lt be within the scope of its 
lawful authority, but the process by whwh it reaches that result must be logical and rational. ") 
(internal citations and quotations omitted); s~c also Pennaco t.'nergy Inc. v. EPA, 692 F. Supp. 
2d 1297, 13 12 (D. Wyo. 2009) ("EPA's statutory duty is not to review whether (the state] found 
that the standards are in accordance with the Clean Water Act. .. Rather, the EPA must act 
objectively and independentl y and make its own detem1ination. In so doing, it must explain its 
reasoning."); id., at 1314 (in reviewing WQS ''(t]he EPA must make plain itscourseofinquiry, 
its analysis and its reasoning .... [T]he agency must nevertheless explain the evidence which is 
available, and must offer a rational connection between the facts found and the choice made.") 
(internal citations and quotations omitted). 
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The usc of lhc BODS test as an indicator of nutncnt tmpainnent was documented by 

MESERB as complctcl) unprecedented and unsupportable Nutrients (nitrogen anJ phosphorus) 

do not exert a BOD. As noted by Dr. Chapra. one of the foremost authorities on nutrient 

tmpainnent evaluation, the 5-day BOD demand measures the effects of numerous non-nutrient 

parameters (organic substances, nitrogenous material) and is artificially inflated by effects from 

live algae placed in the dark for five days. Therefore, utilizing this test with ambient !:lamples 

containing live algae would very likely produce a BOD reading that does not ach.tally exist and is 

s1 mp ly an artifact of the test method. See Ex. 2, Chapra Analysis of BODS. ("It ic; my ac;sessment 

that the creation of a BOD.s en lena as a nutrient impainncnt indicator is fundamentally flawed 

and not con~istent with accepted scienti fic practices for assessing nutrient impacts in streams or 

any other natural waters."). Beyond thts. BOD is not a "toxic" measurement and does not 

directly 1mpair aquat1 c hfc It is impossible to detennine what ecological impact could be 

associated with a BOD reading without further site-specific analyses. See Ex. 7, Excerpts of 

January 8, 20l4 MPCA hearing testimony, at 142- 143. 

Consistent with these observations (and Dr. Chapra's expert opinion), no published EPA 

nutrient criteria document stales that the BODS test '" a valid indicator of nutnent impainnent. ln 

fact, pnor to EPA's approval acuon. counsel for \ltf:.SERB submttted a l-OlA request to EPA 

tcgarding the use of th1s test as a valid nutlicntlmpatnncnt indicator. See E". J. BOD5 J·OJA 

Request/Response. In tl~ rc~ponse to the f-OIA rct.jucst, EPA conceded thaltl poss~sscs no 

ducumentdtion supportrng the usc oft he 5-day BOD dcm<1nd (BODS) test as a proper nutrient 

1 t:~ponsc cri tenon. !d. 1-tnally, Standard Methods (the expert EPA relies upon for proper test 

development and usage - see 40 C.F.R. § 136.3) states that BOD5 should not he uscrl as a 

parameter to evaluate the presence of a nutrient tmpainnent. See Ex. 4, Standard Methods Memo 

on BOD5 test (''The BOO test (Standard Mcthod 52 10 B) is not considered to provide an 

appropriate measure of nutncnt pollution nor ts il a valid predictor of nutrient unpact~."'). 5 This 

··ox}gen demand" test ts simply hemg mjsapplicd as it piJinly was not designed to. and ts 

mcapablc of rel iably predicting nutnent impainnent 1n the environment, as MPCA llsel f adm1tted 

under oath. Given thiS clear record, it is apparent that EPA·~ approval or the BODS test was 

mconsistent with the Clean Water Act and the implementing rules that require a sound scientific 

rationale to be presented. See Humana of Aurora v. lleckler, 753 F.2d 1579, 1583 (10th Cir. 

~ t:aton. A. November 19. 2014. Memorandum · Rf:: ROD as an indicator ofNutrienl Poilu! ion. 
Standard Methods for the Examination of Water anci Wastewater Joint Editonal Board. 
Available at https://www.standardmelhods.org/POFIBOD _ :-.lutrient_ Pollution Memo_ 20 14.pdf 
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1985) ("When an agency [decision is] based on a study f that is] not designed tor the purpose and 

which is limited and criticized by its authors on points essential to the use sought to be made of 

it, the administrative action is arbitrary and capricious and a clear cnor in judgment.'"). 

Diel DO Flux issues 

Similar to the BODS test concerns, MESERB noted that the diel DO flux is not an 

appropriate response variable for prevention or identification of nutrient impainncnt. Usc of DO 

flux as a nutrient response variable to identify aquatic life impainncnt, as opposed to minimum 

DO, has not been accepted by the scientific community and has not been endorsed in any EPA 

guidance documents dealing with the development of nutrient criteria. As with the BOD test, this 

response criteria is affected by other, non-nutrient factors (e.g., temperature, natural plant 

growth, stream depth existence of wetlands. and velocity) and one cannot assess the ecological 

significance of the measured DO flux without conducting further detailed assessments. The use 

of this metric as an indicator of nutrient-induced use impairment was also unprecedented. 

A separate different EPA FOIA response affirn1ed that the Agency has no documentation 

supporting use of DO flux as an aquatic life impaim1cnt parameter. See Ex. 5, DO flux FOlA 

Request/Response with follow-up correspondence ( confinning that "EPA cunently has no 

official records dealing with DO variation as a water quality impairn1ent in and of itself (that is, 

when DO levels never drop below the daily minimum OR the 7-day mean minimum)"). This 

response is consistent with EPA's Gold Book (and 304(a) criterion), which indicated that DO 

minimum is the factor of concern and nowhere indicates DO flux as an independent aquatic life 

impai1ment metric. See Quality Criteria .for Water 1986 ("Gold Book"), EPA Publication 

440586001, May I 987, at 209-2 I 6 ("Each criterion may thus be viewed as an estimate of the 

threshold concentration below which detrimental effects are expected.''). 6 EPA's approval of a 

response variable that radically deviates from the applicable 304(a) criterion- without 

justification- is per se arbitrary and capricious. See 80 Fed. Reg. 51020, 51028 (Aug. 21, 20 15) 

("While states and authorized tribes are not required to adopt the CW A section 304(a) crite1ia 

recommendations, they are required under the Act and EPA's implementing regulations to adopt 

6 The Gold Book doesn't have page numbers. Accordingly, the cited page numbers are PDF 

version page numbers. 
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criteria that protect applicable designated uses nnd that are based on sound scientific 

rational e."). 7 

In addition to the general flaw of using die! DO flux as an indicator for nutrient-induced 
usc impairment, MPCA 's submission provided no infonnation to con finn that the selected DO 

range is beyond that expected to be naturally occurring. Plant growth occurs in virtually all 
streams and is necessary to support a healthy fi shery and diverse assemblage of insect li fe. As 
EPA is well aware from its nutrient TMDL assessments. extensively published literature, and 
MPCA documentation as part of this rulemaking, plant growth (periphyton) may reach high 
levels (>200 mg/m2 chlorophyll a) even in nutrient poor waters. Both EPA and MPCA recognize 
that up to ISO mg/m2 chi-a represents a "safe level" of plant growth in streams. Minn. R. 
70S0.0222, Subp. 2b(C) (2015); see also Nutrient Criteria Technical Guidance Manual Rivers 
and Streams, EPA-822-B-00-002, July 2000. at 100. The degree of DO tlux caused by the ''safe'' 
level of periphyton growth, converse! y, is a functi on of the physical ccmditions of a stream (e.g .. 

depth, slope, etc.). Data presented by MPCA confirmed that even streams with a safe level of 
plant growth will violate this DO flux "impaim1ent'" criteria. See also Ex. 6, Gallagher Analysis, 
at 2 ("The DO flux variations identified by MPCA arc. in my professional opinion. commonly 
fo und tn surface waters and are not indicative of nutrient impairment. This was confirmed by 
MPC A monitoring that showed even wtth very low phytoplankton level s reported for stJcams, 
DO flux variations in the range of2-6 mgfl occurred."). 

MPCA"s own data presentation and the testimony of an independent expert (nowhere 
refuted in the record) clearly demonstrate that the DO flux range approved by EPA is not 
necessary to protect stream uses. In fact , 1t would regulate natural and otherwise "safe'' 
conditions, which is beyond federal authority. See 80 Fed. Reg. 51020, 5 I 025 (Aug. 2 I, 20 15) 
("The CW A does not require states anU au1hori7cd tribes to adopt designated uses to protect a 

level beyond what is naturally occurring rn the water body.''). Consequently. EPA's approval of 
die) DO flux must be withdrawn. 

Different BODS and diel DO flux values in similarly classified waters 

7 See also 80 Fed. Reg. 51020, 51028 (Aug. 21 , 20 IS) (At a minimum. states must "provide an 
explanation for why they did not adopt new or revised parameters for which EPA has published 
new or updated CWA section 304(a) criteria."). 
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Beyond the fundamental defic~encies noted above. the values promulgated by MPCA and 
ilpproved by EPA are, on their face, arbitrary and lacking in sound sctentitic rationale. 
Spectfically. as was noted by one of the peer reviewers, EPA approved diftcrent BODS and die! 
DO flux numedc variables as necessary to protect the same lype of fishery class(flcation. For 
instance, dep<:nding on its location within the state ofMmnesota, the impainnent threshold 
BODS level can be anywhere from 1.5 mg/L to 3.0 mg/L for wa nn water fisheries and the diet 
DO flux range can be as large as 4.5 mg/L to as small as 3.0 mg/L. It is not apparent how wann 
water (Class 2) fi shery sensitivity could vary based on the location within the state. Moreover, no 
physiological basis was provided to justify different ''protective criteria" tor response variables 

in waters similarly classified. For example, no data show that wam1 water fisheries in the North 
I 

ccoregion are more sensiti ve to DO flux than those found in South ecorcgion. Absent some 
rational explanation of, mechanistically, how this could occur and credible scienti fic studies 
suppOt1ing the conclusion (which do not exist in the record). it is arbitrary and capricious to 

impose more restri ctive aquatic life protection needs based on geo1:,rraphic location. 

M PCA admits it did not account for the effect of confounding factors 

Unlike most other pollutants, it is well recognized that nutrients do not have any direct 

toxic effect on hwnan or ecological health. Rather, the threat posed by nutrients is tied to 
excessive plant growth and the adverse side eftects such plant growth can have on the aquatic 
community. The nutrient-plant growth relationship in streams. however, involves numerous 
intricate and interconnected factors (c g .. scour, light availability. sedimen tation) that 
dramatically alter the relationship bel ween nutrients and plant growth. Certain mctrics (such as 
invertebrate or fishery assemblage) are impacted hy numerous non-nutrient factors (e.g .• habitat. 
tox.ics, sedimentation). ln thio; instance, MPCA used an aquatic bfe fishery metric (e g., number 
of darters present) to determine impairment th1 eshultls for BOD, algal growth and DO tlux in a 
·'stressor-response" regression analysis. To ensure such analyses are scientifically defensible, 
EPA's $tressor response document requires those developing nutrient cntena to evaluate and 
adjust tor the presence of confounding factors. See Using Stressor-Response Rl'lationships to 

Derive Numel'ic Nutnent Crztena. EPA-820-S-1 0-001, November 2010, at 11, 65-67 

("Environmental factors that can potentially confound the relationship of i11terest should be 
identified early in the analysis when conceptual models are developed (see Section 2). At this 
evaluation stage in the cri teria development process, analysts should systematically consider and 
document the possible eftects of these potential confounders."). 

As its eutrophication standards were adopted using in situ eco logical data and were 
ostensibly based on a presumed cause and effect relationship, MPCA should have conducted a 
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confounding fac tors analysis. EPA's approval letter was premised on the fact that a confounding 

factors analysis, consistent with the 20 I 0 Stressor-Response guidance. had been conducted by 
MPCA. Ultimately. however. MPCt\ admitted lhut no such analysis was done and that the 
co1Telations presented could have been affected by ot11er factors. See Ex. 7, Excerpts of January 
8, 2014 MPCA hearing testimony (MPCA: "fT]here is no analysis in the SONAR documems 
that speci fically demonstrates that the biological conditions alone are due to phosphorus"); (Q: 

"Is there anywhere in the SONAR or in the backup documentation that I would find the 
Confound ing Factors Analysis, the likes of which thai are described in the 2010 Stress Response 
Guidance Document?" MPCA: "Probably not anything specific ... "). Therefore, even assuming 
arguendo that BOD5 and diel DO flux were proper nutrient response va1iables, MPCA 's 

submission should have been rejected by EPA because it failed to conduct a sufficient 
confounding factors analysis on response criteria/biological rnelrics !hat are impacted by a well­
documented number of other physical and chemical factors. See Ohio Valley Envtl. Coal .. Inc. v. 

Fola Coal Co., !LC, 82 F. Supp. 3d 673, 687 (S.D. W.Va. 2015) (proper to rely on EPA critetia 
reference document because it contained an adequate confounding factors analysis). EPA's 
fatlure to ensure that the MPCA completed the necessary confounding factors analysis renders its 
approval of the BOD and DO flux response criteria arbitrary and capricious. 

Impacts of Revised Standards 
I 

F. PA 's approval of the revised standards will result 111 MPCA dassifying Minnesota 
waterbodies as nutrient impatrcd even though there is, in fact, no impainncnt related to 
nut1ients.R The regulatory effect of declaring a waterbody nutrient impaired improperly or not 
is stgniticant. First. a Total Maximum Daily Load ("TMDL'') must usually be prepared for all 
waterbodies that arc nutrient impaired as a means to determine and allocate the total amount of 
nutrients a watcrbody can retain without vi(llating the water qual ity standard. See 33 U.S .C. § 

l313(d}; 40 C.F.R. § 130.2(h)-(i); 40 C.F.R. § 130.7(c). Sewnd, dischargers to tmpaircd 
waterbodies - whether a TMDL has been issued or not - customarily receive more strmgent 

water quality-based effluent limitations under 40 C.F.R. § 122.44(d). As a means to comply with 
nutrient TMDLs and/or the more stnngent permit lim ttations, permittees on waterbodres 
designated a5 nutrient impaired wi ll have to expend resources to reduce nutrient discharges, 
creating add itional solid waste tor disposal, consuming electricity and chemical usage. Such 
technology comes at cost to the municipal permittees, which can only be funded through 
mW1icipal bonds and tax hikes to the constituents. Given the potential massive fiscal impacts of 

11 Conversely. it also possible that the numeric criteria selected for DO flux and BODS will not be 
exceeded in situations where there is a real nutrient impairment. 
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classifying a waterbody as nutrient impaired and the adverse ecological effects of increasing 
chemical and energy usage, criteria and response variables that are not hased on a sound 
scienti fi c rationale and will result in misclassifications of nutrient impainnents simply cannot be 

approved. 

Conclm·ion 

While CRR continues to fu lly !>Upport cost-effective, environmentally beneficial 
undertakings (including nutri ent limits, where necessary), we are justifi ably concerned that 
FPA 's unprecedented approval of die! DO tlux and 8005 as nuttient response variables will 
result in the misdirection of municipal resources. Therefore, to ensure the lim ited fiscal resources 
of CRR members are only put towards meaningfi1l environmental improvements, we request 
EPA withdraw its January 23, 2015 approval of Mim1esota's nutrient standards. 

Sincerely, 

uistopl1t.:r L. Rissetto 
General Counsel 

Exhibits ( 1-7) 



Telephone: (202) 463-1166 

Via FOIA Online 

HALL Be AsSOCIATES 

Suite 701 
1620 I Street, NW 

Washington, DC 20006-4033 
Web: http://www.hall-associates.com 

Reply to E-mail: 
aenglish@hall-associates.com 

November 6, 2014 

National Freedom of Information Officer 
U.S. Enviromnental Protection Agency 
1200 Pennsylvania A venue, NW (2822T) 
Washington, DC 20460 
Facsimile: (202) S66-2147 

Fax: (202) 463-4207 

Re: Freedom of Information Act Request for Records Identifying Use of the 
Five-Day Biochemical Oxygen Demand Test as a Nutrient Response Criteria 

To Whom This May Concern: 

This is a request for a public records pursuant to the Freedom of Information Act 
("FOIA"), 5 U.S.C. Section SS2, as implemented by the Environmental Protection 
Agency ("EPA") at 40 C.P.R. Part 2. For purposes of this request, the definition of 
"records" includes, but is not limited to ( 1) federal guidance documents addressing the 
development of scientifically defensible numeric nutrient criteria under CW A Section 
304(a), (2) federal register notices regarding acceptable methods for development of 
Section 304(a) water quality criteria, and (3) letters and memoranda regarding the 
approval of such numeric nutrient criteria under Section 303( c) ofthe Act. 

Background 

Recently, some state agencies which are contemplating the development of 
nwneric nutrient criteria have indicated that the five-day biochemical oxygen demand 
("BODS") test is a valid indicator of nutrient pollution (i.e., that it is an appropriate 
nutrient response criteria). The statements in Standard Methods for the Examination of 
Water and Wastewater - 22nd ed. regarding the use and application of the BODS test 
contains no indication that the test is intended to address the effects of nutrients on the 
aquatic envirorunent. Nonetheless, some states have begun to proceed as if the BODS 
may be used as a valid response criterion for nutrient pollution, even in the absence of 
other indicators (e.g., even when excessive plant growth is not apparent). 
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Request 

rhic; request seeks .1ll records fron1 EPA Headquarters providing atmouncmg to 
th~: public or proV!dmg guidance to state agencies under Section 304{a) mdicating that the 
BOOS test ma) be used as a valid response cntcnon when establishing numeric nutrient 
en lena and any correspondence approving such cntcna under Section 303( c) of the Act. 

Please contact the undersigned if the assodatcd search and duplication costs are 
anticipated to exceed $250.00. Please duplicate the records that arc responsive to this 
request and send it to the undersigned at the above address. I f the requested record is 
withheld based upon any asserted privilege, please identify the basis tor the non­
disclosure. 

If you have any questions regarding this request, please dCl not hes itate to contact 
this office so as to ensure that only the necessary document is duplicated. 

Respectfully, 

~ / // , t,t. 'fF0 :;~; 
Alexander J. E. Engh~h 
Hall & A <:.<;oe•atc" 
1620 I St. .• W 
Washington, DC 20006-4033 
(202)463- 1166 
aengli::.h@hull-as::,ocwtcs.com 



UNITED STATES ENVIRONMENTAL PROTECTION AGENCY 

WASIIINGTON, D.C. 20460 

Alexander .I .E. English 
I I all & Associates 
Suite 70 I 
1620 [Street, NW 
Washington DC 20006-4033 

DEC 5 2014 

RE: Freedom of Information Act Request EPA-HQ-20 15-001305 

Dear Mr. English: 

This letter is in response to your f-reedom of Information Act (FOIA) request of 
November 6, 2014. 

OffiCE OF WATER 

Your FOIA requests copies ofthe following EPA headquarters records identifying the use of the 
five-day biochemical oxygen demand as an appropriate nutrient response criterion: 

1) Federal guidance documents addressing the development of scientifical ly defensible 
numeric nutrient criteria under CW A Section 304(a). 

2) Federal register notices regarding acceptable methods fo r development of Section 
304(a) water quality criteria, and 

3) Letters and memoranda regarding the approval of such numeric nutrient criteria under 
Section 303(c) of the Act. 

EP i\ does not have any documents responsive to your request. 

You may appeal this linal response to the National Freedom of Information Officer. U.S. EPA, 
FOIA and Privacy Branch, 1200 Pennsylvania Avenue. N.W. (2822T), Washington. DC 20460 
(U.S. Postal Service Only), FAX: (202) 566-2147, E-mail: hg .foia(a{epa.gov. Only items mailed 
through the United States Postal Service may be delivered to 1200 Pennsylvania Avenue, NW. 
If you are submitting your appeal via hand delivery, courier service or overnight delivery, you 
must address your correspondence to 1301 Constitution Avenue. N.W .. Room 64 16.1 , 
Washington, DC 20001 . Your appeal must be made in writing. and it must be submitted no later 
than 30 calendar days from the date of this letter. The Agency will not consider appeals received 
after the 30 calendar day limit. The appeal Jetter should include the RIN listed above. For 
quickest possible handling, the appeal Jetter and its envelope should be marked ·'Freedom of 
Information Act Appeal.'' 

Internet Aodress (liR.L) • http /lwww "Pa go> 
Recycled/Recyclable • p, nled wrth vegetable Orl Based Inks on 100"1.. Pcsrconsumer Process Chlortne fr~:e Recycled Paper 
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This concludes the EPA response to FOIA Request EPA-HQ-2015-001305. 

Sincerely, ,l 

Elizabeth Behl, Director 
Health and Ecological Criteria Division 



Telephone: (202) 463-1166 

Via FOIA Online 

HALL & AsSOCIATES 

Suite 701 
1620 I Street, NW 

Washington, DC 20006-4033 
Web: http://www.hall-associates.com 

Reply to E-mail: 
aenglish@hall-associates. com 

July31,2014 

National Freedom of Infonnation Officer 
U.S. Environmental Protection Agency 
1200 Pennsylvania Avenue, NW (2822T) 
Washington, DC 20460 
Facsimile: (202) 566-214 7 

Fax: (202) 463-4207 

Re: Freedom of Information Act Request for Records Concerning the 
Categorization of Diurnal Variation in Dissolved Oxygen as an Impairment 
of Water Qualitv 

To Whom This May Concern: 

This is a request for a public records pursuant to the Freedom of Information Act 
("FOIA"), 5 U.S.C. Section 552, as implemented by the Environmental Protection 
Agency ("EPA") at 40 C.F.R. Part 2. For purposes of this request, the definition of 
"records" includes, but is not limited to, documents, letters, memoranda, notes, reports, e­
mail messages, policy statements, data, technical evaluations or analysis, and studies. 

Background 

The EPA, pursuant to Section 304(a) Clean Water Act, 33 U.S.C. § 1314(a) 
("CW A" or the "Act"), has determined that, in order to be protective of public and 
ecological health, Dissolved Oxygen ("DO") concentration levels must be above a certain 
instantaneous minimum, 7-day mean and 7-day mean minimum, as set forth in Tables 1-3 
of "Quality Criteria for Water 1986," EPA 440/5-86-001 (the "Gold Book"). The actual 
DO level suggested varies depending on whether the water body in question is a cold 
water or warm water habitat, whether the concentration is measured in the water column 
or intergravel, and, in salmonid waters, the life stage meant to be protected. Jd. 
However, recently, EPA has indicated in several forums that a nutrient or aquatic life use 
impainnent may be identified based solely on the degree of the DO variation occurring, 
even where the aforementioned minimum DO concentrations are being met. 
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Thio:; request seeks any records which are Lhc bast!> for EPA's ao:;semon thar 
dtumal DO \ariation. hy itself. cauc;e~ aquatic ltfe impatmHml. mcluding any puhhc 
notices that EPA has reached this conclusion under echon 104(a) ofthe Act. ln 
particular, this FOIA response should identify the o:;cientific st udies that form the basis for 
EPA's position and explain the degree of diurnal DO variatwn that may be expected to 
cause usc ampainnent, even when DO levels do not fall below the minunum 
concentrations spcct ficd in the Gold Book. 

*** 

Please contact the undersigned if the associated search and duplicatJOn costs are 
antic1pated to exceed $250.00. Please duplicate the records thal are rt:sponsive to this 
request and send it to the undersigned at the above address. lf the requested record is 
withheld based upon any asserted privilege, please identify the basis for the non­
discloc;urc 

If you have any questions regarding this request, please do not hesitate to contact 
this office so as to ensure that only the necessary document ts duplicated 

Respectfully, 

/ , q' __./ ~ --~·;:. /' , /. 

f:~~ (.~/f&,' 
Xtexandcr J. E. Engltsh 
Hall & Associates 
1620 I St., NW 
Washington, DC 20006-4033 
(202) 463-1 166 
acnglish@hall-assoctatcs.com 



UNITED STATES ENVIRONMENTAL PROTECTION AG ENCY 

WASHINGTON 0 C 20460 

Alexander J.E. English 
Hall & Associates 
1620 I Street. NW 
Washington. D.C. 20006-4033 

SEP 1 Z 2014 

Re: freedom of lnfonnation Act Request EPA- IIQ-009040 

Dear Mr. English: 

lllfl(l r l II'IA!l'l 

This letter is in response to the Freedom orlntonnation Act (fOIA) request for public recQrds 
concerning the Categori:lation of Diurnal Variation in Dissolved Oxygen (0 0) as an Impairment 
to Water Quality from Hall and Assot:iatcs. dated July 31, 2014. which asserts that "'the 
Environmental Protection Agency (EPA) has indicated in several torums that a nutrient or 
aquatic ltfe use impairment may be identiticd based solely on the degree of DO variation. even 
\\here the aforementioned minimum DO concentrations are being met:· The request seeks '"any 
records which are the basis for EPA's assertion that diurnal DO ,·ariation. by itself. causes 
aquatic life impairment. including any puhl ic notices that EPA has reached this conclusion under 
Section J04(a) of the Ad. In particular, this FOIA response should identify the scientific studies 
that form the basis fo r EPA's position and explain the degree of diurnal DO variation that may 
be expected to cause use impairment. even when DO levels do not fall below the minimum 
concentrations specified in the Gold Book." 

Endosed you will find a submission of the responsive records for the EPJ\. Thi!> response 
includes pertinent language from tbe 1986 document entitled .. Quality Criteria for Water" (EPA 
440/5-86-00 I), available at 
htlp:llwater. epa.gov/.,citet:hlswKuidancelstondardslcriteria/aqli(e/up/oad/2009 0 I I 3 criteria 
~oldbook. pdf). These records are identified as Attachment I . 

You may appeal this response to !he Natiunal Freedom of Information Officer. U.S. EPA. FOIA 
and Privacy Branch, 1200 Pennsylvania Avenue. NW (2822l). Washington DC 20640 (US 
Postal Service Only), FAX: (202)566-2147. Email : hy .foia!U,cpa.l.!ov. Only items mailed 
through the United States Postal Scnice may be delivered to 1200 Pennsylvania Avenue. NW. 
If you are submitting your app~:al via hand delivery, courier service. or overnight delivery, you 
must address your correspondence to 1301 Const itution Avenue. NW. Room 6416J, Washington. 
DC, 2000~. Your appeal must be made in writing. and it must be submitted no later than 30 
calendar days from the date of this letter. The appt::al letter should include the FOI number listed 
above. For quickest possible handling. the appeal letter and its envelope should be marked 
.. Freedom of lnfonnation Act Appeal". 

lrt~>•net A1dr•-. tl!PL1 • hUp II!"WN era ~0< 
Rcc~cl~dJRecye:l.able • P trhloj1 .,_.,,., ~qPtah,,. 0 Art,..,d '"'._So, 1CO PO"ot··or,-,.un-..er Pt<JC~er:i- Chtct1M F •et:o Pt ycl~d Pap~· 



This concludes the EPA response to the FOIA Request EPA- HQ-2014-009040. 

Sincerclv, 

E~ 
Health and Ecological Criteria Division 

Enclosure 



Altachmcnt I 

In response to this fOIA request, EPA is providing the current. existing EPA published quality 
criteria guidance for states and authorized tribes to consider ,.,·hen developing water quality 
standards for dissolved oxygen. This guidance was published in the 1986 EPA document 
entitled. "Quality Criteria for Water"' a lso known as "the Gold Book'' (EPA 440/5-86-001 ). 
available at 
hup '//water. epa.govlscitech/swguidance/standard~lcriterialaql ifelup/oad/1009 01 13 criteria_ 
goldbook.pdf) and contains a Table l on page 211 the provides the following criteria guidance 
values for States and authorized tribes to consider when developing water quality standards for 
dissolved oxygen. 

Table 1. Water quality criteria for ambient di!;solved oxygen concentration (mg/L). 

Coldwater Criteria Warrnwater Criteria 
Early Life Other Life Early Life Other Life 
Stages 1 2 Stages Stages 2 Stages 

30 Day Mean NA 6.5 NA 5.0 
7 Day Mean 9.5 (6.5) NA 6.0 NA 
7 Day Mean NA 5.0 NA 4.0 
Minimum 
1 Day Minjmum 8.0 (5.0) 4.0 5.0 3.0 

In the table above. itali~ized values are water column values to insure (intcrgravel DO 
concentrations) to r early lifcstages of coldwater species. For species thai have early life stages 
exposed directly to the water column. the figure in the parentheses apply. The guidance notes 
that all minima should be considered as instantaneous concentrations to be achieved al all times. 
I he document also discussed further restrictions that apply to highly manipulatable discharges 

·1 hese dissolved oxygen criteria magnitude. frequency. and duration elements reflect the best 
science available at the time. In addition to the recommended values in the ''Gold Book", the 
EPA also included infom1ation that could be used by s tates reflecting the s tate of knowledge at 
the time regarding dissolved oxygen dynamtcs and the potential for impacts on aquatic life. 

The Gold Book guidance also states "A daily minimum has been included to make certain that 
no acute mortality (lf sensitive species occurs as a result of Jack of oxygen. Because repeated 
exposure to dissolved oxygen concentrations at or near the acute lethal threshold v•ill be stressful 
and because stress can indirectly produce mortality or other adverse effects (e.g .. through 
disease). the criteria arc designed to prevent signitkanl episodes of continuous or regularly 
recurring exposures to dissolved oxygen concentrations at or near the lethal threshold, by the usc 
of a 7-day averaging period tor early life stages. by stipulating a 7-day mean minimum value for 
other life stages. and by recommending additional limits lor manipulatable discharges:· 

EPA's 1986 Gold Book (pp. 216-21 7) criteria also provided into nnation for states and 

authorized tribes to consider regarding monitoring of dissolved oxygen and potential 



mterpretation of dissolved oxygen data. wh1ch is relevant for consideration of the potential 
impacts of diumal variation in DO rdated to this FOJA request 

·· fhe acceptable mean concentrations should he attained most of the time, but some deviation 
below these values would probably not cause significant hann. Deviations below the mean will 
probably be serially correlated and hence apt to occur on consecutive days. The significance of 
deviations below the mean will depend on whether they oct:ur continuously or in daily cycles. 
the former being more adverse than the latter. Current knov..ledge regarding such deviations is 
limited primarily to laboratory gro\\1h experiments and by extrapolation to other activity related 
phenomena.·· 

.. Under conditions where large daily cycles of dissolved oxvgen occur. it is possible to meet the 
criteria mean values and consistently violate the mean minimum criteria. Under these conditions 
the mean minimum criteria will clearly be the limiting regulation unless alternatives such as 
nutrient control can dampen the dally cycles.'' (underlining added) 

.. The significance of conditions which fail to meet the recommended dissolved oxygen criteria 
depend largely upon live factors: ( I) the duration of the ~:vent: (2) the magnitude of the dissolved 
oxygen depression: (3) the frequency of recurrence: (4) the proportional area of thc site failing to 
meet the criteria. and (5) the biological significance of the site where the event occurs. 
Evaluation of an event's signilicance must be largely case- and site-specific . Common sense 
would d ictate that the magnitude of the depression would be the si ngle most important factor in 
general, especially if the acute value is violated". 

'·A logical extension of these considerations is that the event must be considered in the context of 
the level of resolution of the mon itoring or modeling effort . Evaluating the extent. duration. and 
magnitude of an event must be a function of the spatial and temporal frequency of the data. Thus, 
a single deviation bclo'vv the criterion takes on considerably less significance where continuous 
monitoring occurs than where sampling is comprised of once-;:t-week grab samples. This is so 
because based on continuous monitoring the event is provably small. but with the much less 
frequent sampli ng the event is probably n01 small and can be considerably worse than indicated 
by the sample. lhe frequency of recurrence 1s of considerable interest to those modeling 
dissolved oxygen concentrations because the return period. or period between recurrences. is a 
primary modeling consideration contingent upon probabilities of receiving water volumes, wastt: 
loads. temperatures, etc. It should be apparent that retum period cannot be isolated from the other 
four I actors discussed above. Ultimately. the 4uestion of return period may be decided on a site­
specit1c basis taking into account the other factors (duration, magnitude. areal extent, and 
biological signi ficance) mentioned above . Future studies of temporal patterns of dissolved 
oxygen concentrations. both wilhin and between years. must be conducted to provide a better 
basis for selection of the appropnate return period ." (underlining added). The Gold Book 
identifies the 5 factors above as important in identifying the significance of conditions in 
situations where a Dissolved Oxygen criteria arc not met. 



From: 
To: 
Cc: 
Subject: 

Date: 

Attachments: 

Mr. English, 

Beaman. Joe 

Alexander English 
.l.!lJlnJ:Iall; Beaman )(\(> 

RE: Conversation thiS mornonQ re· 00 Vanatlon as Water Quality lmpaorment (pursuant to Final Disposition, 
Request EPA-HQ-2014-009040) 

Thursday, September 18, 2014 10:~6:43 AM 

State DO o!j and Temoerature Cn terja I 7) dQQ( 
States Use of CMD 10 30300,30S(b) As.sessmeots dQCX 

I am inserting clarifica tion in your email below in bold - if and where necessary. 

Also, I am sending along 2 documents that we prepared tn working with the states up to this point 

on DO and other issues. 

The first contains existing example language 1n some state standards and implementatiOn guidance 

that both EPA and the states (in the ACWA WQS forum) d1scussed as example language that may 

provide flexibili ty for addressing issues with diurnal variation of DO. 

The second is a comp1lat1on of state approaches to us1ng contmuous mon1toring data, and 

This fi rst document in particular, seems to be informative to the discussion we had yesterday 

morn1ng, as a follow on to the email follow up you sent followtng receipt of our FOIA response. 

I he~e were not StJbmittPd with t he FOIA response, since you only asked for EPA science and 

guidance, or sc1ence that the EP/\ used regarding diurnal variabtlity. Since we have not developed 

anythmg on DO ~ince the Gold Book, the submtss,on you recetved was the only responsive Ar.ency 

documentation we have. 

I hope this is helptul. Please g1ve me a call if you have any questions. 

Sincerely, 

Joe Beaman 

Senior Biologist, Offtce of Science and Technology 

Otftce of Water, EPA 

707-566-0470 

From: Alexander Engltsh [mailto:aenglish@hall -associates com] 

Sent: Wednesday, September 17, 2014 11:08 AM 

To: Beaman, Joe 

Cc: John Hall 

Subject: Conversation this morning re : DO Va riation as Wate r Qua lity Impai rment (pursuant to Final 

Disposition, Request EPA·HQ-2014-009040) 

Mr. Beaman -




